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Introduction

All new tactical vehicles and aircraft are required to be
evaluated for potential whole-body vibration (WBV) health hazards
to their crevmembers. This - auirement is contained in AR 40-10,
"Health hazard assessment program in support of the Army materiel
acquisition decision process." In support of this program, the
U.S. Army Reromedical Research Laboratory (USAARL) was requested
by the U.S. Army Environmental Hygiene Agency (USAEHA) to perform
a Health Hazard Assessment (HHA) on the Palletized Load System
(PLS) Truck.*

The PLS, shown in Figure 1, is a family of all wheel drive
(10X10) vehicles and trailers that are equipped with material
handling equipment. The PLS vehicles are designated as follows:
the M1074 truck (with a crane), th: M1075 truck (without a
crane), the M1076 trailer and the M1077 flatrack. The PLS 1is
capable of attaining a maximum speed of 90.1 km/h and has a range
of 362 km.

Figure 1. Palletized Load System Truck.

* See list of manufacturers.
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The PLS truck is a Kenworth diesel tractor with a stakebed
hody equipped with the M1077 cargo "flatrack" in lieu of a fixed
truck bed. The tiucks have a load capacity of 16.% tons of
payload mounted on the flatrack; the trurk also can tow an M1074
trailer loaded with an additional 16.5 tons of flatrack cargo.
The flatrack can bs lowered to the ground behind the vehicle bv
the drivevr in the cab using a unique hydraulic system which
allows a 16.5-ton flatrack to be lvaded or unlioaded from the cab
in less than 1 minute.

The unigue loading/unloading capabilities of the PLS
provide a significant reduction in the tiwe required for the
issue of cargo. Because of this capability, PLS veanicles a.e
employed by artillery transportation units for the supply and
resupply of ammunition. As such, the PLS will b2 employed
primarily over cross-country terrain, where vehicle load, speed,
and terrain define the conditions for measuring WBV signatures.

The methods for measuring and analyzing WBV are found in the
International Organization for Standardization’s (ISC) guideline
entitled "Guide for the evaluation of human exposure to whole-
body vibration (IS0 2631)." 1ISO 2631 is reflected in MIL-STD-
1472D, "Human engineering design criteria for military systens,
equipment and facilities." The relative severity of the pro-
Codes (RAC) found in AR 40-10. Th~se publications, as a set,
define the criteria used in evalua. .y the WBV signatures of the
PLS,

IS0 2631 identifies three criteria for the evaluation of
human exposure to WBV which can be described in terms of inten-
sity, frequency, direction, and duration. These criteria are the
preservation of comfort, the preservation of working efficiency,
and the preservation cf health or safety. They are known for-
mally as the reduced comfort boundary (RCB), fatigue-decreased
proficiency boundary (FDPB), and the exposure limit (EL),
respectively.

The RACs, as described in Appendix B of AR 40-10, require
the classification of a health hazard according to its severity
and probability. Processing vibration signatures using IS0-2631
results in measurements of vibration severity, but does not yield
a measure of the probability of occurrence. RACs are obtained by
combining vibration severity with the probability that the test
condition will occur in a real life scenario. For vibration,
RACs would be determined for each vibration amplitude for each
direction and frequency.
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Methods

witole-body vibration data for the PLS truck were collected
at Aberdeen Proving Ground (APG), Maryland, by Waterways
Exr riment Stat_on (WES) in coordination with the U.S. Army
Conwwat Systems Test Activity (USACSTA) and then sent to the
Response and Tolerance Branch of USAARL for evaluation. A test
matrix was develop.d that represented the planned operating
environment of the PLS truck with respect to terrain type and
vehicle speed (Table 1).

Experimental conditions

The PLS truck wac tested over five cross-country test
courses in a loaded configuration for V7V assessment. These
courses are part of the APG tes' track facilities. Paved road
terrains were not testeu since the WBV tclerance results

typically are higher than those of cross-country terrains. Exacc

characterizations »>f the craszs country-surfaces can be cbhtained
from APG (U.S. Army Human kngineering Laboratory, 1991).

Table 1.

Test ..atr’'x for WDV testing of the PLS truck.

B Cross-country B h
Speed Course Course Course Course Course
(mph) #1 #2 #3 #4 #5
3 . X
5 X X . X X
6 T X
7 X
8 - X T
| 9 j Y.
10 X X X X
13 X X X I
14 X
15 X X
id X
20 X i




The PLS truck was tested using vehicle speeds ranging from 3
to 20 mph. Specific vehicle speeds were selected to mirror
likely employment scenarics fcr each cross-country terrain test
track. On course 1, the PLS truck was tested at five speeds: 5,
10, 13, 14, and 15 mph. Course 2 test speeds were 5, 10, and 13
mph. On the third course, the PLS was tested at five speeds: §5,
10, 15, 18, and 20 mph. Test speeds were 5, 8, 9, 10, and 13 mph
on the fourtl course. Finally, the PLS was tested on course 5 at
3, 5, 6, and 7 mph.

Instramentation

Seat accelerations were obtained in the Z-axis (vertical)
for the driver and passenger seats of the PLS using the WES
hybrid ride meter. The ride meter captured acceleration signals
using a microprocessor controlled analog-to-digital (A/D)
converter, digital input/output controller, and memory. This
system was connected to four 2-axis aligned accelerometers with
two of the accelerometers fixed to the passenger and driver seat
pads, and two of the accelerometers fixed to tine M1 hulil
underneath each seat. The accelerometer signals were weighted
and integrated by the WES hybrid ride meter and itnen digitized by
the A/D converter. Processed data was stored in digital format
on an IBM lap-top cecmputer. A more detailed characterization of
the instrumentation (U.S. Army Corps of Engineers, 1987) can be
obtained from Instrumenitation Services Division, Waterways
Experinent Station, Vicksburg, Mississ ppi 39180-0631.

Analysis

Single-axis seat pad vibration data were processed using the
methods prescribed in ISO 2631 for broadband signals using third-
octave analysis with weighting. Digitized acceleration signals
from the z-axis from both the driver and passenger scat pad
accelercometers were read into a Dolch* model 486 portable
computer. A USaARL-developed automated analysis program was used
to produce tabular and graphic plots of the acceleration data.
These plots (Appendix B) were used to identify vibration exposure
limits which occurred under projected normal daily operating
conditions.

The RACs require classification of the health hazard
according to the hazard severity and probability. Since the 150
2631 standard does not use RACs, the severity of the hazard may
be reasonably estimated from worst-case exposure before the onset
of ELs for each vibration frequency and directcion. An indicator
which may be used for the assessment of hazard severity is the
duration of safe exposure (DSE). The DSE is defined as the
length of time a person can be exposed to WBV before reaching the
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health and safety exposure limit (HSEL). Thus, & long DSE
indicates tolerable WBV, whereas a short DSE indicates severe
WBV. In order to translate the DSEs to RACs, Table 2 was used to
define the category (I-IV) of exposure.

Table 2.

Hazard severity classification.

Attiibute Category WBV duration of safe exposure “1
catastrophic I Less than 5 minutes
Critical IX Between 5 and 30 minutes
Marginal I1I1 Between 30 minutes and 4 hours
| Negligible v More than 4 hours

Hazard severity categories are defined as:

Category I - Catastrophic: Hazard may cause death or
total loss of a bodily system.

Category 1I - Critical: Hazard may cause severe bodily
injury, severe occupational illness, or major
damage to a bodily system.

Category III - Marginal: Hazard may cause minor bodily
injury, minor occupational illness, or minor
damage to a bodily system.

Category IV - Negligible: Hazard would cause less than
minor bodily injury, minor cccupational
illness, or minor bodily system damage.

The operationa2l environments of the PLS truck determine the
likelihood of occurrence, or probabllity level, of exposure to
WBV. These levels, identified as levels A through E in AR 40-10,
with their corresponding operating conditions relevant to the WBV
signatures in the PLS truck, are listed in Table 3.

Operat.ing the PLS over cross-country terrains represents the
primary portion of its mission, therefore, each cross-country
course was assigned a hazard probability level according to the
likelihood of actual occurrence. The assignment of the levels
was based on the severity of the track terrain and the ranqge of
test speeds. The PLS was tested only for its primary operating




scenario (cross~country) with no other terrair. considrred in the
final determination of RAC.

Table 3.

Hazard nrobability classificaticn.

Attribute Level Road/terrain tvpe, operating speed
Frequent A Cross~-country, course 3, 5-15 mph; course
1, Q“mph and under
Probable B Crc s-country, course 1, 10-13 mph;
con e 2, 5-13 mph; course 4, 5-10 mph;
Occasional C Cro. -country, course 1, 14-15 mph;
course 3, 18~-20 mph; course 4, 13 mph
Remote D Cross—-country, course 5, 5-7 mph
Improbable E Conditions not likely to occur
Hazard severity categories and levels - used to find the

RACs for each test condition. Using Table 4, the RACs are found
at the intersection of the hazard category anu hLazard probability
level. The overall RAC is then determined by weighting the
individual RACs according to the percent of mission time
represented by the test run, and then averaging and rounding to
produce a final RAC.

Table 4.

RAC determinal ion.

Hazard Hazard probability levels
category
A B C D E
I 1 1 1 2 | 3
1Y 1 1 2 3 4
II1 2 3 3 4 5
v | 3 5 5 5 5 ]
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Results

The duration of exposure (in hours) necessary to reach the
HSEL was calculated for all 46 data sets for Z-axis acceleration.
Since the PLS truck mission requires 10 hours of operation over
cross~country terrain, the exposure times of less than 10 hours
were flagged for assessment.

The RAC categories and levels for each test course were
determined using Tables 2 and 3. The hazard categories and
hazard probability levels were combined for each test condition
using Table 4. The resulting data are shown in Tables 5 and 6
for driver and passenger, respectively. These results are listed
in order of DSE for each test condition. The DSE is determined
from the time required to reach the HSEL (Appendix B) according
to IS0O~-2631. The RAC is a measure of the hazard severity of the
test condition and is based on the DSE, course terrain, and
speed.

The worst-case exposure limits for the cross—-country test
courses were determined from each test’s lowest: DSE. The worst
case DSEs for course 1 indicate that exposure to WBV be limited
to 2.1 hours. Course 2 exposure time is limited to 4 hours of
WBV. The exposure limit for WBV for course 3 was determined to
be 2 hours. WBV exposure is limited Lo no more than 2.2% hours
for course 4. Finally, the exposuse limit for course 5 indicates
that WBV exposure be restricted to 1.4 hours.

The DSEs below 10 hours ranged from a low of 1.433 and 1.6
hours and a high of 9.4 and 8.767 hours for driver and passenger,
respectively. The haza,d severity was assigned to each rondition
according to the DSE. These categories consistently were either
marginal) or negligible for both passenger and driver. With the
combination of marginal or negligible hazard severity and
exposure probabilities ranging from A to E, the RACs were
calculated to be predominantly 3s and Ss for both driver and
passenger.

As can be seen from Tables 5 and 6, the majority of the
frequencies at which the exposure limits were reached were at 2
Hz. 1In the case of the driver’s seat, approximately 82 percent
of the HSELs that were below 10 hours occurred at a frequency of
2 Hz, which is outside the range ot whole-body resonance
frequencies (4 to 8 Hz). About 18 percent of the HSELs below 10
hours for the driver’s seat occurred at the edge of whole-body
resonance at 4 Hz. This pattern was similar for the passenger’s
seat with approximately 78 percent of HSELs below 10U hours
occurring at 2 Hz and about 1i percent occurring at 4 Hz.
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Discussion

For the worst-~case scenario for each test course, WBV
exposure tclerances were lowast for cross-country course 5, with
limits of 1.433 and 1.6 hours for driver and passenger,
respectively. Courses 1 and 3 had near equal tolerances with
course 1 limited to 2.1 hours for the driver and 2.2 hours for
the passenger, and course 3 being limited to 2 and 2.1 hours for
driver and passenger, respectively. Courses 1 and 3 were
followed by course 4 with driver and passenger WBV tolerances of
2.25 and 2.8 hours, respectively. Course 2 had the highest
tolerance with 4 and 3.8 hours for driver and passenger,
respectively.

Comparison of the exposure limits for passenger wud driver
shows that the differences were slight, indicating that seating
position had little effect on WBV exposure fc.  the cross-country
terrain. Also, the majority of the exposure limits for both
passenger and driver occurred at a frequency of 2 Hz. This
indicates that WBV does not present a significant health risk to
the passenger and driver where WBV resonance is concerned becaucse
the frequency lies outside of the WBV resonance range (4 to 8
Hz). Another indication that the PLS does not pose a significant
risk to the crewmembers 1s the comblnation ot the hazard
categories and the hazard probability levels. This combination
resulted in RACs of 3s and 5s which signifies that WBV exposure
is in the mid-to-low range of probability and severity.

Conclusion

Results from this WBV HHA indicate both driver and passenger
were exposed teo a hazard severity-category III (marginal), with a
Hazard Probability-level C (occasional), for an overall RAC of 3
(AR 40-10), during the operation of the PLS. This indicates that
WBV in the tested PLS truck does not present a significant health
risk tc 1its crewnmembers. However, it is recommended that, under
normal operating conditions of the PLS, WBV exposure be limited
to 4 hours in any 24-hour period.

12
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Appendix A.

List of manufacturers.

Hewlett-Packard Company
4700 Baylou Boulevard
Pensacola, FL 32502

Larson-Davis Laburatories
280 South Main
Pleasant Grove, UT 84062

Oshkosh Truck Corporation
PO Box 2566
Oshk»osh, WI 54903

TEAC Corporaticn of America

7733 Telegraph Road
Montebello, CA 90640
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USAARL summary of analysis

per ISO-2631* guideline on RUN-02 P-seat
whole-body vibration (WBV)
17-MAY-94 13:18:47

Sensor.... P-seat

Course.... #3 APG, 0-500 feet

Speed..... 5 mph

Vehicle... PLS truck

Date...... May 19, 1992

Note...... HHA of PLS truck, passenger (seat)

Third-octave bands with greatest
weighted RMS accelerations (m/s?)

Durations of WBV exposure
before reaching ISO limits*
(given in hours:minutes)

X: Longitudinal

(Hz) actual weighted COMFORT FATIGUE  HEALTH
63.50 0.0000 0.0000 0:01 0:01 0:01
50.40 0.0000 0.0000 0:01 0:01 0:01
40.00 0.0000 0.0000 0:01 0:01 0:01
31.75 0.0000 0.0000 0:01 0:01 0:01
25.20 0.0000 0.0000 0:01 0:01 0:01
Y: Transverse

(Hz) actual weighted COMFORT FATIGUE HEALTH
63.50 0.0000 0.0000 0:01 0:01 0:01
50.40 0.0000 0.0000 0:01 0:01 0:01
40.00 0.0000 0.0000 0:01 0:01 0:01
31.75 0.0000 0.0000 0:01 0:01 0:01
25.20 0.0000 0.0000 0:C1 0:01 0:01
Z: Vertical

(Hz) actual weighted COMFORT FATIGUE HEALTH
2.00 0.6100 0.4313 0:44 5:11 13:12
3.17 0.2300 0.2048 2:49 14:11 32:45
4.00 0.1300 0.1300 5:33 24:47 54:36
1.00 0.2600 0.1390 5:33 24 :47 54:36
©.35 0.17200 0.1200 6:13 27:15 59:45
* Internationali Standards Organization 150 2631: Comfor: ... Reduced comfort boundary

Fatigue ... Fatiguc-dccreased proficiency boundary

Health ... Health and safety exposure limit




(Hz) 7
1.00

d
1
4
i
3
i

. 1.26

LIRS, g T

1.59

. 2

2.00

L

2.52

DT N T IR TR

3.1

4.00

L PN AL

5.04

€6.35

7.94

10.00

e AL T TULANA

",

g

1¢.30

ST

15.27

Hooh- 83

20.60

WAL T

25.20

T T

i

31.75

¢
¥

42.00

£0.40

‘ 63.50

MEX MN<X N<X N<L NLX MNLIX NLEX N<x N<x

MCx MR NKEX  MIx

N> N<x

N <X NCX N <

~N <X

HSEL: Haoalth any satety exposu-g imit o Longitudingt
FOPB: Fatigue-decreased pruficiency boundary Y: Transverse RUN 02 P Seat

RCB: Roduced comfort boundary

RMS: Vibraton R.M.S. acceleranon (m/s2) Z. Verueat May 19, 1992 PLS truck
Exposure: 10h Om

AMS / FDPRB

0.00/0.191
0.00/0.191
0.26/0.536

0.00/0.191
0.00/0.191
0.03/0.477

0.00/0.191
0.00/0.1
0.09/0.425

0.00/0.19
0.00/0.19
061/0.379

0.00/0.241
0.00/0.241
0.10/0.338

9.00/0.303
0.00/0.303
0.23/0.301

0.00/0.383
0.00/0.383
0.13/0.268

0.00/0.482
0.00/0.482
n.06/0.238

0.00/0.608
0.00/0.608
0.12/0.26%

0.02/0 760
0.00/0.760
0.09/0.268

0.00/0.9567
0.00/0.957
v.08/0.335

0.00/1.20¢
0.00/1.206
0.08/0.422

0.00/1.619
0.00/1.51
0.08/0.631

0.00/1.914
000/1.914
0C3:0.670

0.00/2.411
0.00/2.4%1
0.16'0.¢44

00073038
0.00/3.038
C.08/1.063

0.00/3.827
0.C0/3.827
Q.08 1.340

0.00 /4823
0.0074.323
Q.08 /1 688

0.00/6.076
0.00/6.076
Q00472127

17-MAY-94 13:18:47

< X

RCB

| S5 T S W T DN SR T B

0.1 1.0 RMS/FDPB ratio 10.

{ L L PR | T S R S L1 2 1 U S |
[ i s v T F 5 e T e S ine e B T s Fons Eins Sy Gt e S S e e i e ey B ey S S B T S S |
-20 -10 0 {deciBels) 10 20

Course: #3 APG, 0-500 feet

Speed: 5 mph
Note: HHA of PLS truck, pascenger (seat)
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USAARL summary of analysis
per 1S0-2631* guideline on RUN-02 D-sgeat
whole-body vibration (WBV)

17-MAY-94 13:18:47

Sensor.... D-seat

Course.... #3 APG, 0-500 faet

Speed..... 5 mph

Vehicle... PLS t uck .

Date...... May 19, 1992

Note...... HHA of PLS truck, driver (seat)
Tnird-octave Lands with greatest Durations of WBV exposure
weighted RMS accelerations (m/s?) before reaching ISO limits*

(given in hours:minutes)
X: Longitudinal

(Hz) actual weighted COMFORT FATIGUE HEALTH
63.50 0.0000 0.0000 0:01 0:01 0:01
50.40 0.0000 0.0000 0:01 0:01 0:01
40.00 0.0000 0.0000 0:01 0:01 0:01
31.75 0.0000 0.0000 0:01 0:01 c:01
25.20 0.0000 0.0000 0:01 0:01 0:01

Y:; Transverse

(Hz) actual weighted COMFORT FATIGUE HEALTH
63.50 0.0000 0.0000 C:01 0:01 0:01
50.40 0.6000 0.0000 0:01 0:01 0:01
40.00 0.0000 0.0000 0:01 0:01 0:01
31.75 0.0000 0.0000 0:01 0:01 0:01
25.20 0.0000 0.0000 0:01 0:01 0:01

o |

Z: Vercical

(Hz) actual weighted COMFORT ¥YATIGUE HEALTH

2.00 0.6700 0.4738 0:36 4:31 11:42

3.17 0.1800 0.1602 4:05 19:15 43:17 .

4,00 0.1400 0.1400 5:00 22:40 50:21

1.00 0.2700 0.1350 5:16 23:40 52:30

7.94 0.1200 0.1200 6:13 27:15 59:45 -
* Intrrnational Standards Organizaticn ISO 2631: Comfort . . Reduced comiLost boundary

Fatigue ... Fatigue-decreased proficiency boundary

Health ... Health and safety exposure )imit




HSEL: Hoalth and satfety exposure m't X: Lengwudinal - =

FDPB: Fatigue-decreased proficiency boundary Y- Teansverso RUN 02 D seat
RCB: Reduced comfort houndaty 7. varpeal

RMS: Vibration R.M.S. accaleraton (m/s2} oruca May 19, 1992 PLS truck

B Exposure: 10h Om

{Hz) RMS / FOPB = : =

0.00/0.191
1.00

0.00/0.191
0.27/0.636

0.00/0.191
0.00/0.1N
0.03,/0.477

‘ 1.26

0.00/0.149
0.00/0.191%
0.10/0.42%

1.59

0.00 /0.7
0090/0.13
¢67/0379

2.00

G.00/0.241
0.00/0.241
0.08/0.338

2.52

el it ey

0.00/0.303
00/0.3C3
18 /0.301 R

3.17

00/0.383
00 /0.383

0
0
0
0
0.1¢/0.268

0.09/0432
0.00/0.482
0.10/0.268

0.00/0.608
0.00 /0608
0.12/0.264

NLY N<X N<SX NCX NAX N<XX N<SX NAX N<Xx

i

™

kgt il LU DI R 3

[CXVIVFR VY]
0.00 /0760
0.12/0.2¢68

0.00 /0.95%7
0.C0 /0957
0.09/0.336

10.00

0.007/1.206
0.00/1 206
0.07 /0.422 PO

12.60

0.00/15619
0.00/1.519
0.10/0.531

15.87

MX NLX N<X N<x

0.00/1.914
0.00/1.914
0.08/0670

20.00

000/2411
0.00/2.411
0.16 /1 0.844

BN bkl S il 4

25.20

0.00/3.038
0.00/3.038
0.08/1.063

31.75

40.00

N N<M N<X N<X

50.40

b
N N

; 63.50
- 0.1 1.0 RMS/FDPB ratio 10.

S L s
17-MAY.©4 13:18:47 [ Sn S e T et S B

-20 -10 0 (deciBels) 10 20

I [ T T P E 1 — i | T
T T T T T T T 1 ] 11 1 ST T T 1

- Course: #3 APG, 0-500 feet
Speed: 5 mph
Note: HHA of PLS truck, driver (seat)
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USAARL sunmary of analysis

per 1S0-2631* guideline on RUN-03 P-SEAT
whole -body vibration (WBV)

17-MAY-94 13:18:47

Sensor.... P-SEAT

Course.... #3 APG

Speed..... 10 mph

Vehicle... PLS truck

Date...... May 19, 1992

Note...... HHA of PLS truck, passenger
Third-octave bands with greate- Durations of WBV expcsure
weighted RMS acce’=rations (m/s before reaching ISO limits*

(given in hours:minutes)
X: Longitudinal

(Hz) actual weighted COMFORT FATIGUE HEALTH
63.50 0.06000 0.000C0 0:01 0:01 0:01
50.40 0.0000 0.0000 0:01 C:01 0:01
40,00 0.0000 0.0000 0:01 0.01 0:01
31.75 0.0000 0.0000 0:01 0:01 0:01
25.20 0.0000 0.0000 0:01 0:01 0:01

Y: Transgverse

(Hz) actual weighted COMFORT FATIGUE HEALTH
63.50 0.0000 0.0000 0:01 0:01 0:01
50.40 0.0000 0.000¢C 0:01 0:01 0:01
40,00 0.0000 0.0000 0:01 0:01 0:01
31.75 0.0000Q 0.0000 0-01 0:01 0:01
25.2 0.0009 0.0000 0:01 C:01 0:01

Z: Vertical

(Hz) actual weighted COMFORT FATIGUE HEALTH
2.00 0D.5900 0.4172 0:47 5:26 13:48
1.00 0.5100 0.2550 2:00 10:41 25:17
4.00 0.2500 0.2500 2:03 10:57 25:52
3.17 0.2370 0.2048 2:49 14:11 32:45
6.35 7.1900 0.1900 3:11 15:34 35:41
* .nternaticral Standards Organization 180 2631: Comfort. ... Reduced cumfort boundacy
FalLigue ... Fatigue-decreasea preficiency boundary
Health ... Hecalth and satety exposure limit




HSEL: Health and satsty exposure limit

FOPB: Fatiguo-decreased proticiency boundary
RCB: Reduced comfort boundary

RMS: Vibration R.M.S. acceleration {m/s2)

Exposure: 10h Om

1.69

2.00

252

3.17

4.00

5.04

6.35

7.94

10.00

12.60

15.87

20.00

25.20

31.75

40.00

50.40

63.50

17-MAY-94

M NL<X N<X N} N<X N<xy N<SX N<XXxX N<<X N<Xx

N < X

N<X N<x

N < x

NLSX N<X N<XX N<X N<X

RMS / FDPB

0.00/0.1%
0.00/0.191
0.61/0.536

0.00/0.191
0.00/0.191
0.05/0.477

0.00/0.99
0.00/0 1N
0.09/0.428

0.00/0.191
000/0.19
0.69/0.379

0.00/0.241
0.00/0.241
0.11/0.338

€.00/0.303
0.00/0.303
0.23/0.301

0.00/0.383
0.00/0.383
0.25/0.268

0.00/0.482
0.00/0.482
0.11/0.268

0.00/0.608
0.00/0.608
0.19/0.268

0.9%0/0.760
0.00/0.760

A anm oA AnA
[VERRC R CRPATT

0.00/0.957
0.007/0.787
0.08/0.335

0.00/1.206
000 /1.206
0.16 /0.422

0.00/1.519
0.00/1.515
0.20/0.531%

0.060/1.914
0.0071.214
0.10/0.670

0.00/2.411
000/2.4M
Q.09/0.84¢

0.00/3.078
0.00/3¢C458
0.09 /1 083

0.00,3.827
0.00/3.827
0.0971.340

0.00/4.823
0.00/4.822
0.07/1.688

0.00/6.076
0.00/8.076
0.06/2.127

13:18:47

T RUN-03 P-SEAT
Z- Vertical May 19, 1992 PLS truck

0.1 1.0 RMS/FOPB ratio 10.
S WY YRS JUYY NSUT D O R SR [ L 1 ) 1 L1 J
I_l—r——._"T—'['Tﬁ"'T‘Y"I Ty b 'T_—T"Y—T" R 7—7—1—1'—1_[ —I"l‘*l'_Y_—"_W—'I‘T‘Y'—lﬁ’—T'W'ﬂ_—l
-20 -10 ) {daciBels) 10 20

Course: #3 APG
Speed: 10 mph
Note: HHA of PLS truck, passenger
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USAARL summary of analysis
per I1S0-z631* guideline on RUN-03 D-SEAT
whole-body vibration (WBV)

17-MAY-9%4 13:18:47

Sensor.... D-SEAT

Course.... #3 APG

Speed..... 10 mph

Vehicle... PLS truck

Date...... May 19, 1952

Note...... HHA of PLS truck, driver
Third-octave bands with greatest Durations of WBV exposure
weighted RMS accelerations (m/s?) before reaching ISO limits*

(given in hours:minutes)
X: Longitudinal

(Hz) actual weighted COMFORT FATIGUE HEALTH
63.50 0.0000 0.0000 0:01 0:01 0:01
50.40 0.0000 0.0000 0:01 0:01 0:01
40.00 0.0000 0.0000 0:01 0:01 0:01
31.75 0.0000 0.0000 0:01 0:01 0:01
25.20 0.0000 0.0000 0:01 0:01 0:01

Y: Transverse

(Hz) actual weighted COMFORT FATIGUE HEALTH
63.50 0.0000 0.0000 0:01 0:01 0:01
50.40 0.0000 0.0000 0:01 0:01 0:01
4G.00 0.0000 0.0000 0:01 0:01 0:01
31.75 0.0000 0.0000 0:01 0:01 0:01
25.20 0.0000 0.0000 0:01 0:01 0:01

Z: Vertical

(Hz) actual weighted COMFORT FATIGUE HEALTH
2.00 0.6200 0.4384 0:42 5:03 12:56
4.00 0.340¢C 0.3400 1:13 7:15 17:50
3.17 0.3600 0.3205 1:21 7:52 19:10 '
1.00 0.5600 0.2800 1:42 9:26 22:37
6.35 0.2300 0.2300 2:20 12:12 28:32 .
* International Standards Organization 150 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatigue-decreased proficiency boundary
Health ... Health and safety exposure limit




HSEL: Health and safety exposure limit X: Longitudinat -

FDPB: Fatigue-decreased proficiency boundary v RUN 03 D'SEAT
RCB: Redyced com.ort boundary 2: v .

AMS: Vibration R.M.5. accelaration (m/s2} : Vertea May 19, 1992 PLLS truck

Exposure: 10h Om

Ha)

1.00

1.26

1.59

2.00

2.52

3.17

4.00

5.04

6.35

7.94

10.00

12.60

16.87

20.00

25.20

31.75

40.00

50.40

63.50

17-MAY.54

N<X N<XX N<X N«<LX N<X N<X NI<X NCSX N<X

N<x N<X N<X N<X N<X N<X N<X

N<Xx "N<X

N <X

RMS / FOPB

0.00/0.191
0.00/0.19
0.56 /0.536

.00 /0.383
.00/0.383
0.34/0.268

0.00/0482
0.00/0.482
0.18 /0.268

0.00/0.808
0.00/0.608
9.23/0.268

0.00/1.914
0.00/1914
0.10/0.670

0.00/2.411
0.00/2z.411
0.10/0.844

0.00/3.038
0.00/3.038
0.1071.063

0.00/3.827
0.00/3 827
0.08/1.340

0.00/4.823
0.00/4.823
v.07/16€88

0.00/€.076
0.00/6.076
00572127

13:18:47

: Transverse

N
0.1 1.0 RIAS/FDPB ratio 10. i
] 3 e 1t 1 1 PO | | i | T B G | K
Iﬁ"""ﬂ—f—lﬁ'ﬁﬁﬁ—'_l_"l"_!-‘] 'Y‘I*Vﬁ"l _'ﬁﬁﬁ_l’—r_r‘ﬂ_f —I—I‘ A B Saten | ‘Iﬁ'_l ﬁ'—1'_]
-20 10 0 {deciBels) 10 20 g
Course: #3 APG
Speed: 10 wmph N
Note: HHA of PLS truck, driver [
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USAARL summary of analysis A
per ISC-2631* guideline on RUN-05 P-seat N
whole-body vibration (WBV)
17-MAY -93 13:18:48
Sensor. ... P-peat
Course.... #3 APG )
Speed..... 15 mph N
Vehicle... PLS truck W
Date...... May 19, 1392 N
Note...... HHA of PLS truck, passenger (seat)
' \%
Third-octave bands with greatest Durations of WBV exposure .
weighted RMS accelerations (m/s?) before reaching ISO limits*
(given in hours:minutes)
X: Longitudinal
(Hz) actual weighted COMFORT FATIGUE HEALTH
63.50 n,0000 0.0000 0:01 0:01 0:01
50.40 0.0000 ).0000 0:01 0:01 0:01
40.00 0.000¢0C 0.0000 0:01 0:01 0:01
31.75 0.0000 0.0000 0:01 2:01 0:01
25.20 0.0000 0.0000 0:01 0:021 0:01
Y: Transverse
(Hz) actual weighted COMFORT FATIGUE HEALTH
63.50 0.0000 0.0000 0:01 0:01 0:01
50.40 0.0000 0.0000 0:01 0:01 0:01
40.00 0.0000 0.0000 0:01 0:01 0:01
31.75 0.0000 0.0000 0:01 G:01 0:01 R
25.20 0.0000 0.0G00 0:01 0:01 0:01  ﬂ
Z: Vertical
(Hz) actual weighted COMFORT FATIGUE HEALTH .
l_:%'v_
4.00 0.5900 0.5%00 0:20 3:15 8:45 “:
2.00 0.7400 0.5233 0:30 3:55 10-18 ﬂ
3.17 0.4400 0.3917 0:53 5:56 14:56 ' QW
1.00 0.7500 0.3750 0:59 6:20 15:48 >
5.04 0.3100 0.3100 1:25% 8:12 20:00 .
* International Standards Organizaotion ISD 2631 Comfurt ... Reduced comfort boundary 4:-
Fatigue . Fatique-decireansed prof.cicnty boundary ,:
Health . Health and ssfcty expogsurc limit
24 '
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HSEL: Haalth and safety exposura mit

RCB: Reduced comfort boundary

(Hz) HMS / FDPR

l H
!

RMS: Vibration Nt M.S acceleranion (ni/g2)

!

FDPB: Fstigue-decreased oroficiency boundary

Lorgudinal

RUN-05
May 19, 1992

P-seat
PLS truck

- Transverae

Yertical

IHSEL

,gm

0.00/0.191
6.006/0191
0.75/0.534

1.00

0.6070.131

. 1.26

1.59

2.00

2.82

3.17

4.00

5.04

6.35

NLYX NLX N<X NLCX NLX NLX NL<X N<X N<X

7.94

10.00

N<X N<X

12.60

N <t

15.87

r <X

20.00

25.20

N <X

31.75

No< x

40.00

N < %

50.40

N o< X
Coo Coo OO0 QOO ©00 P00 000 900 90cC

N 5

) 63.50

Mo
c
=
-
)
~
&

008B/2.127
Q.1

SR U N S TR [ U [ S R [ T S|
T T T T T T T l I T T ‘ T T T T I

R A R T i TR

o iy seray
b B

1

17 MAY 94 13-18.48

-20

Courge:
Speed:
Note:

' - 1 .
S ien it i B A e Bt BT TG Sk Bie BERTES |

——d a0 O
T

=10

#3 APG
15 mph
HIIA of PLS truck,

passenger (scat)
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USAARL summary of analysis
per ISO-2631* guideline on RUN-05 D-seat
whole-body vibration (WBV)

17-MAY-94 13:18:48

Sensor.... D-sgeat

Course.... #3 APG

Speed..... 15 mph

Vehicle... PLS truck .

Date...... May 18, 1952

Note...... HHA of PLS truck, driver (seat)
Third-octave bands with greatest Durations of WBV exposure
weignted RMS accelerations (m/s?) before reaching ISO limits*

(given in hours:minutes)
X: Longitudinal

(Hz) actual weighted COMFORT FATIGUE HEALTH l
63.50 0.0000 0.0000 0:01 0:01 0:01
50.40 0.0000 0.0GC00 0:01 0:01 0:01
4G.00 0.0000 0.0000 0:01 0:01 0:01
31.75 0.0000 0.0000 0:01 0:01 0:01
25.20 0.000Q0 0.0000 0:01 0:01 0:01

Y: Transverse

(Hz) actual weighted COMFORT FATIGUE HEALTH
63.50 0.0000 0.0000 0:01 0:01 0:01
50.40 0.00N00 0.0000 0:01 0:01 0:01
49.00 0.0000 0.0000 0:01 0:01 0:01
31.75% 0.0000 0.0600 0:01 0:01 0:01

0.0000 0.0000 0:01 0:01 0:01

25.20

Z: Vertical

(Hz) actual weighted COMFORT FATIGUEL HEALTH
4.00 0.50920 0.5000 0:32 4:11 10:56
2.00 0.7000 0.4950 0:33 4:15 11:03
1.00 0.7300 0.3650 1:05 6:35 1€:20
£.04 0.3000 0.3000 1:30 8:36 20:47
7.54 0.2000 0.2000 2:56 14:34 33:36
* lpternaticvnal Standards Organization 150 2631 Comfort ... Reduced comfort boundary
Fatigue ... Fatigue-decreased profaciency boundary
Health ... Health and safety exposure limat
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HSEL: Haalth and safety cxposure mrt

FDPB: Faugue.gecreasec proficiancy boundary
RCB: Reduced comfort boundary

RMS: Vibration R M.$ accelgration (m/s2)

Exposure: 10h Om

: Longitudina!
- Transverse
: Vertca!

RUN-05
May 19, 1992
FDPB IHSEL

D-seat
PLS truck i

RCB

RMS / FDPB

H)
1.00

0.00/0.19
0.00/0191
0.73/0.536

N5

0.00/0.19%
0.00/0.191
0.06/0.477

0.00/0.191
0.00/0.19
0.10/0.425

. 1.26

1.9

0.¢0/0.191
0.00/019
0.70/0.379

2.00

0.00/0.241
0.00/0.241
0.10/0.338

2.52

0.00/0.303
0.00/0.303
0.22/0.301

3.17

0.00/0 383
0.00/C 383
0.50/0.268

4.00

5.04

NC® NCX NOX NLX NIX N<® NOX

=38
~<
co
N o
a5
o5

6.35

N X%

7.94

S88

588
~~
oo
W
w o
oy

10.00

N << X N <%

12.60

g oS

0'80

~ -
™
(=]
o

15.87

R

-0

=38
bt
o
2
©

20.00

N~
XX
538
—-——
w
=
>

25.20

N < % N < %
o Doo Ooc ODO O0OL ©O0o Qo0 LOO OO«

31.75%

0.00/3038
01471063

N < X%

0.00/3 827
0.00/3.827
0.09/1.340

40.0C

~N X

0.00/4823
G.00/4823
0.08/1.608

$0.40

N

0.60/807¢6
000/6.076
01272127

. 63.50

N <X

ooty arererte

o At A

gpinitasoiry,

e R s A R b
b

=

1.0 RMS/FDPB ratio 10. '

17-MAY.94 13 1348

Course:
Speed:
Note:

—d ) L. PO N S S S T | '
1 T T T T l_Y'—'_'_l—' '1“‘!'—!'“!'—' I "'_1_‘

{decilels) 10 20 ot

#3 APG
15 mph

HHA of PLS truck, driver (seatl)
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USAARL summary of analysis
per IS0-2631* guideline on RUN-08 P-SEAT
whole-body vibration (WBV)

17-MAY-94 13:18:5¢C

!
i Sensor.... P-SEAT
¥
x Course.... #3 APG
b Speed..... 18 mph
) Vehicle... PLS truck .
§ Date...... May 19, 1992
g Note...... HHA of PLS truck, passenger
g . . .
e Third-octave bands with greatest Durations of WBV exposure
M weighted RMS accelerations (m/s?) before reaching IS0 limits*
§ {(given in hours:minutes)
? X: Longitudinal
5 (Hz) actual weighted COMFORT FATIGUE HEALTH
g 63.50 0.0000 0.0000 0:01 0:01 0:01
5 50.40  0.0000  0.0000 0:01 0:01 0:01
2 40.00 0.0000 0.0000 0:01 0:01 0:01
¥ 31.75 0.0000 0.0000 0:01 0:01 0:01
o 25.20 0.0000 0.0000 0:01 0:01 0:01
H
ﬁ
e Y: Transverse
ﬁ (Hz) actual weighted COMFORT FATIGUE HEALTH
4,
g 63.50 0.0000 0.0000 0:01 0:01 0:01
3 50.40 0.00060 0.0000 0:01 0:01 0:01
g 40.00 0.0000 0.0000 0:01 0:01 0:01
% 31.75 0.0000 0.00060 0:01 0:01 0:01
ﬁ 25.20 0.0000 0.0000 0:01 0:01 0:91
[ Z: Vertical -
% (Hz) actual welghted COMFORT FATIGUE HEALTH
: 2.00 1.5200 1.3576 0:01 0:44 2:36
4.00 1.1600 1.1600 0:01 1:04 3:1¢ i
3.17 0.8200 0.7300 0:13 2:20 6€:33
i .04 0.6600 0.6600 0:16 2:45% 7:31
{ 6.35 0.5400 0.5400 0:30 3:44 9:52 . &
‘ * International Standards Organization 15C 2631 Comfort .. Reduted cumiorl br undary l
i; Fatigue ... Fatigue-decreased proficiency boundary
vl Health ... Health and gafcty exposure iimit




HSEL: Haealth and safaty exposura hmrt X: Longitudinal . _ d
FDFB: Fatguo-decreased proficiency boundary RUN 08 P SEAT
RCH: Reduced comfoart boundary

AMS: Vibration R.M.S. accelcrauon im/s2) Z: Verucat May 19, 1992 PLS truck

Exposure: 10h Om

Hz)
1.00

1.26
1.59
-.v0

2.52

5.04
6.35

a4

10.00
13.60
15.87
20.00
25.20
31.75
40.00
50.40
63.50

17-MAY-94

N<X N<XX N<X

NLX NLSX NosX N2L¥ NOX NSIX NLx Nax N N N<xX N«x

N<X N<X N<x N<X

RAMS / FOFE

0.00/0.191
000/0.191
081/09536

0.0 /0 191
0.00 /0.1
0£770.477

000/0.191
0.00/0.191
0.28/0.425

000 /0.1N
0.00/0.191
1.92/0.379

382
. 0.383
1.1670.268

0.00/0 482
0.00/0.482
0.66 / 0.268

0.00/0.608
0.00/0.608
0.5¢/0.258

0.00 7/0.750
0003 780

0.35/C 2€8

2.00 7 6.957
G.0C 7 0.957
0.34 /0.33%

000/1.206
G.co/+.206
0.3370.422

0.00/1.619
Ouu 7 1.519
035/0.tN

000/1.914
00071914
019 /0670

0.00/2.41
0.00 /2.411
0.26/0.044

0.00/3.038
0.00 /3.038
0.18 7 1.063

c.00 /3827
0.00/3.827
0.12/1.340

0.00 /4.823
0.00 /4823
0.1G 7/ 1.668

000 /6.076
0.00/6.07%
0.10/2.127

1318:50

Y: Transverse

RCB IFore IHSEL

[ 147_;1”1714_1_1_;_1 [N BT RS | U [T WO S D SO 0 YOS S WO Y |
l T

[ T T T T III‘ l T T = T T T T

g

s

0.1 1.0 RMS/FDPB ratio 10.

.- TN N | —L | SO S S T S |

e ) A e L s
[nianiancs s San Tt S s s B s e S i SRR DS o B iy Eo i S s s D T T B Ty Sy S Suie S Snls s B S s

-20 -10 0 {duciBels) 10 20

Course: #3 APG
Speed: 18 mph
Not.e: HHA of PLS truck, passecnger
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USAARL summary of analysis

per IS0O-2631* guid=line on RUN-08 D-geat
whole-body vibration (WBV)
17-MAT-94 13:18:50

| Sensor.... D-seat

Course.... #3 APG

Speed..... i8 mph E:
I Vehicle... PLS truck - B

Date...... May 19, 1992 )
| Note...... HHA of PLS truck, driver (seat) :
Third-octave bands with greatest Durations of WBV exposure
weighted RMS accelerations (m/s?) before reaching ISO limitg*

(given in hours:minutes)
X: Longitudinal

(Hz) actual weighted COMFORT FATIGUE HEALTH
63.50 0.0009 0.0000 0:01 c:01 0:01 o
50.40 0.0000 0.0000 0:01 0:01 0:01 o
40.00 0.0000 0.0000 0:01 0:01 0:01
31.75 0.0000 0.0000 0:01 0:01 0:01
25.20 0.0000 0.0000 0:01 0:01 0:01

Y: Transverse

(Hz) actual weighted COMFORT FATIGUE HEALTH R
6€3.50 0.0000 0.0000 0:01 0:01 0:01
50.40 0.0000 0.0000Q 0:01 0:01 0:01 iy
40.00 0.00G0 0.06303 0:01 0:01 N:01
31.75 C.000C0 0.0000 0:01 0:01 0:01
25.20 0.0000 0.0000 0:01 0:01 0:01
Z: Vertical
(Hz) actual weighted COMFORT FATIGUE HEALTH
4.00 1.4800 1.4800 0:01 0:37 2:16
2.0C 2.010¢0 1.4213 0:01 0:40 2:26
3.17 0.9700 0.8635 0:11 1:46 5:09
6.35 0.6200 0.6200 0:18 3:01 8:11
5.04 0.6200 0.6200 0:18 3:01 8:11
* 1lnternational Standards Organizataion IS0 2621: Comfort ... KReduced comfort boundary
Fatigue ... Fatigue-decrcased proficiency boundary ‘
Health ... liealth and safcty exposure limit B
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3
i

HSEL:
FOPB:
RCH:
RMS:

Health and safety axposura Iimit
Fatigue-decreased proficiency boundary
Reducad comfart boundary

Vibration R.M.S. scceleration [m/g2)

Exposure: 10h Om

RMS / FDOPB

X Longitudinat
Y: Transverse
Z: verucal

RUN-08
May 19, 1992
_FDPB

D-seat
PLS truck

RCB

|HSEL

ISR

(Hz)
1.00

0.00/0.191
0.00/0.191
089/0536

0.20/0.191
0.00/0.131
008 /G477

. 1.26

0.00/099N
000 /0191
0.30/0.425

1.89

000/019
000/0.191
20110379

2.00

0.00 / 0.241
000 /0.241
0.42 /0.338

2.52

NI IR T RS

0.00/0.303
0.00/0.303
0.97 /1 0.301

0.00/0383

3.17

F el

e

4.00

5.04

6.35

UL 1 G.7BU
0.51/0.268

7.94

0.00/0.9%7
¢.00/0.857
0.34/0.335

10.00

0.00 /7 1.206
000/1.296
0.3270.422

12.60

N<XX NXX N<IXR N<X N<X MNXX NLX N<X N<X N<X N4X N<X

0.00/71.519
0.00/1519
Q.44 /0.631

15.87

00071914
0.00/1914
0.26 /0.670

20.00

000/2.411
Co0/2.41
0.27 1 0.844

25.20

00073038
0.00/3.038
0.1971.063

[% 31.75

0.00/3.827
000/3827
G 14 /1.340

40.00

50.40

63.50

NCX N<X NC<X N<x NXX N<xX N<X

0.1

I ‘I__LJ,J RS S [N T PR T
T 1 —[ T T T Ij

1.0 RMS/FDPB ratio 10.
B R UUR R N J—

17 *AAY.94 13:18:GO

-20

Course:
Speed:
Note;

| 1 1. 1
| Suli e s S S (e B i S S T e S Bt S 1

_— Il A._J.I_J_A_J_l.J
Tﬁ"l_‘r“l Y —1_‘] T ‘Y‘ﬁﬂ '—r‘r_l“‘l—“‘_'ﬁ‘—?—‘l —]
-10 0 (deciBels) 10 20
#3 ADG
18 mph

HHA of PLS truck, driver (scat)
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el A e B aat

USAARL summary of analysis
per ISO-2631* guideline on
whole-body vibration (WBV)

RUN-10

P-seat

17-MAY -94 13:18:51

Sensor...
Course. ...
Speed.
Vehicle. ..

. e e

e o 0

P-geat
#3 APG
20 mph
PLS truck
May 19, 1992

HHA of PL3 truck, passenyger (seat)

Third~-octave bands with greatest

Durations of WBV exposure

weighted RMS accelerations (m/s?) before reaching ISO limits*
(given in hours:minutes)

X: Longitudinal

(Hz) actuax weighted COMFORT FATIGUE HEALTH
63.50 0.v0000 0.0000 0:01 0:01 0:01
50.40 0.0000 0.0000 0:01 0:01 0:01
40.00 0.0000 0.0000 0:01 0:01 0:01
21.75 0.0000 0.0000 0:01 0:01 0:01
25.20 0.0000 0.0000 0:01 0:01 0:01
Y¥: Transverge

(Hz) actual weighted COMFORT FATIGUE HEALTH
63.50 0.0000 0.0000 0:01 0:01 0:01
50.40 0.0000 0.0000 0:01 0:01 0:01
40.00 0.0C00 0.0000 0:01 0:01 0:01
31.75 0.0000 0.06000 0:01 0:01 0:01
25.20 0.0002 0.0000 0:01 0:01 0:01
Z: Vertical

{Hz) actual weighted COMFORT  FATIGUE  HEALTH
2.00 2.4400 1.7253 0:0% 0:28 1:46
1.00 2.1300 1.0650 0:01 1:15 3:47
4 .00 0.7400 0.7400 0:13 2:16 6:26
6.35 0.6200 0.6200 0:18 3:01 8:11
3.17 0.5600 0.4985 0:32 4:11 10:57 _J

* International Standards Organizaticn ISD 2631:

32

Comfort ...

latigue .. .

Health

Reduced comfort boundary

Fatigue-decreasad proficaiency boundary

. Health and safcty expousare limit



HSEL- Health and safety sxposure imnt ¥: Longitudingl - -
FDPB: Fatigue-decreased profictency boundary Y: Tiansverse RUN 1 O p seat
RCB: Reduced comfort beundary

AMS: Vibration R.M.S. scceteration (m/s2) Z: Vertical May 19, 1992 PLS truck LR

Exposure:

1.00

1.26

1.59

2.00

2.52

3.17

4.00

5.04

7.94

10.00

12.60

15.87

20.00

25.20

31.75

40.0n

50.40

63.50

Hz)

MN<X N<X NXX N3 NL<X NAX N<X N<SX N<X

N <> N

N<X N<X N<X N>

N <>

N X N<X MN<X

RMS / FOPB
0.00/0.191

0.00/0.191
2.13/0.536

0.00/0.191
0.00/0.191
©.177/0.477

0.00/0.191
0.00/0.191
0.36/0.425

0.00/0 191
0.60/0.191
2.44 0379

0.00/0.241
0.00/0.241
0.28,/0.338

0.00/0.303
0.00/0.303
0.5670.301

0.00/0.383
0.00/0.383
0.74/0.268

0.00/0.482
0.00/0.432
0.39/0.2¢4

0.00/0.608
0.00/0.608
0.62/0.268

000/0.957
.00/ 9.957
0.24/0.336

0.00/1.206
0.00/1 206
0.32/¢.422

0.00/1.612
0.00/1.513
0.30/9.50

000/1.914
000/1914
0.19/0.670

00072411
00C/2.41
0.26/0.844

0.00/3.0°
0.00/3.G
015716

000731
0.00/3 647
0.11/1.240

0.0C /4423
000 4673
0.13..608

0.X /B0
V.0U/B.OTE
009,127

17-MAY-84 13:18:61

10h Om lnce

| TR SO N T BT ' |
[ —r 7 T 1

—~ LJ..;I __A_A;J

RS N N T NN (S SOV O |
T T l—l_'-—fj

¢ 1.0 RM3/FDPB ratio 10.
L s —d

L ) T . -l [ S YT (S [ S ST W Q|
[ i e Kl S S B B S S Bl e S ek B T Jii e e it S e T R it B B e ST i e S e B S i |

-20 -10 0 {decibels) 10 20 B

Course. #3 APG 5
Speed: 20 mph
Note: HHA of PLS truck, passenger (seat)
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USAARL summary of analysis
per IS0-2631* guideline on RUN-10 D-geat
whole-body vibration (WBV)

17-MAY-94 13:18:51

Sensor.... D-seat

Course.... #3 APG

Speed..... 20 mph

Vehicle... PLS truck .

Date...... May 19, 1992

Note...... HHA of PLS truck, driver (seat)
Third-octave bands with greatest Durations of WBV exposure
weighted RMS accelerations (m/s?) before reaching IS0 limits*

(given in hours:minutes)
X: Longitudinal

(Hz) actual weighted COMFORT FATIGUE HEALTH
63.50 0.0000 0.0000 0:01 0:01 0:01
50.40 0.0000 0.0000 J:01 0:01 0:01
40.00C 0.600C0 0.0000 0:01 0:01 0:01
31.75 0.0000 0.0000 0:01 0:01 0:01
25.20 0.000C 0.0000 0:01 0:01 0:01

Y: Transverse

(Hz) actual welghted COMFORT FATIGUE HEALTH
63.50 0.0000 0.0000 0:01 0:01 0:01
50.40 0.0000 0.0000 0:01 0:01 0:01
40.00 0.0000 0.0000 0:01 ¢:01 0:01
31.75 0.0000 0.000n0 0:01 0:01 0:0%
25.20 0.0000 0.0000 0:01 0:01 0:01

Z: Vertical

(Hz) actual welghted COMFORT FATIGUE HEALTH
2.00 2.3100 1.6334 0:01 0:30 1:57
1.00 2.3200 1.1600 0:01 1:04 3:19
4.00 0.8100 0.8100 0:11 1:59 5:39 !
5.04 0.7800 0.7800 0:12 2:05 5:58
7.94 0.6400 0.6400 0:16 2:53 7:50 .
* Internat ional Standards Qrganization 1S0O 2631: Comfort .. Reduced comiort bou\dar};
Fatigue .. Fatiguec-decreased vroficiency boundary
Health ... Health and safety e¢xposure limit
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HSEL: Hgalth and safety exposure hmit X: Longitudiral RUN-10

FDF8: Fatique-decreased profiriency boundary Y: Transverse D-Seat
RCB- Reduced comfert bosndary

RMS: Vibration A.M.S. accelerat-on {m/s2) Z: Vercal May 19, 1992 PLS truck
10h Om

| I U S T )
1 T II T |||‘|‘I‘| — LERNSE SR R R BN B |

RMS / FDPB

0.00/0.131
0.00/0.191
2.32/0.536

1.00

0.00/0.191
000/0.191
0.19/0.477

1.26

0.00/0.19
0.00/0.191
0.34/0.425 UL R

1.59

¢.00/0.191
0.00/0.191
23170378

2.00

0.00/0.24
0.0 /0.241
0.29/0.338

2.52

0.00/0.303
0.00/0.303
0.83 /0.301

3.17

0.00,0.383
0.00/0.383
0.81/0.268

4.00

5.04

6.35

7.24

10.00

12.6G

15.87

20.00

25.20

31.75
40.00

50.40

0.00/6.076
0.00/6.07t :
0.09/2.127 b

01 1.0 RMS/SDPB 1 atio 10. .

1 1 P 1 | SO T TS S B SIS USRS UANSNIS SR WS SN S R SO |
17-MMAY-94 17:18:51 | R e Bt T i e S S A0 B S T i S G AN S E i s S i S e e St FR i e B S |

-20 -10 0] {deuiBels) 10 20

63.50

NCX N<X N<X N<X N<x N<x NL<X N<X N<X N<X NL<X N<X N<X N<X NLX N<SX N N<X N<X
(=]
-~
(=]
~
=2
(=]

Course: #3 APG %
Speed: 20 mph
Note: HHA of PLS truck, dr:ver (seat)
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USAARL summary of analysis .
per IS0O-2631* guideline on RUN-15 P seat
whole-bodyv vibration (WBV)

17-MAY-94 13:18:53

Sensor.... P-geat

Course.... #2 APG

Speed. .... 10 mph

Vehicle... PLS truck .

Date.,..... May 20, 1992

Note...... HHA of PLS truck, passenger (seat)
Third-octave bands with greatest Durations of WBV exposure
weighted RMS accelerations (m/s?) before reaching ISO limits*

(given in hours:minutes)
X: Longitudinal

(Hz) actual weighted COMFORT FATIGUE HEALTH
63.50 0.00060 0.0000 0:01 0:01 0:01
50.40 0.0000 0.0000 0:01 0:01 0:01
40.00 0.0000Q 0.00coO 0:01 0:01 0:01
31.75 0.0000 0.0000 0:01 0:01 0:01
25.20 0.0000 0.0000 0:01 0:01 0:01

Y: Transverse

(Hz) actual weighted COMFORT FATIGUE HEALTH
63.50 0.0000 0.0000 0:01 0:01 0:01
50.40 0.0000 0.0000 0:01 0:01 0:01
40.00 0.0000 0.0000 0:01 0:01 0:01
31.75 0.C000 0.0000 0:01 0:01 0:01
25.20 0.0000 0.C000 0:01 0:01 0:01

Z: Vertical

(Hz) actual weighted COMFORT FATIGUE HEALTH
2.00 1.2400 0.8768 0:11 1:44 5:03
3.17 0.8000 0.7122 0:14 2:26 6:46
4.00 0.6400 0.6400 0:16 2:53 7:50
6.35 0.4400 0.4400 0:41 5:03 12:53
1.00 0.8100 0.4050 0:49 5:41 14:19
* International Standards QOrganization 1SO 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatiguc-decreased proficieacy boundary

Health ... Health and safely expovure lamil




HSEL: Health and sataty exposure imit X: Longiudinal

FOPB' Fatigue-decreased proficiency boundary ¥: Transvarse RUN-1 5 P-seat
RCB: Reduced comtfort boundary . .

RMS: Vinration R.M.S. acceleration (m/s2) Z: Vertica May 20, 1992 PLS truck

Exposure:

(Hz)
1.00

1.26

1.69

2.00

2.52

3.17

4.00

5.04

6.35

7.94

10.00

12.60

15.87

20.00

25,20

31.75%

40.00

50.40

63.50

RMS / FOPB

0.00/0.19
0.00/0.191
0.81/0.536

0.00/0.11
0.00/0.11
007/0.472"

0.00/0.1¢
0.00/0.19,
0.18/0.428

000/0.191
0.00/019
1.24/0.379

0.00/0.241
0.00/0.241
0.35/0.338

0.00/0.303
0.00/0.303
0.80 /¢ 301

0.0n/0.383
0.00/0.383
0.64/%5.268

0.00/0.482
00/0.482
37/0.268

NLX N<X NLX N<X N<X HN<XX N<» NSX N<XXx

0.
0.
0.00/0.608
[+ X
0.

583

N8R
227

N<x N<X N<x N<X
Oooo 000 Qoo S0c ©COO
~ .

N < X

0.00/2.411
0.12/0.844

0.00/3.C38
0.00/3.038
0.13/1.063

0.00/3.827
0.00/3.827
0.0371.340

00U /4.823
000/4.823
0.07/1.688

C.00/6.076
0.00/6.076
00772127

N N<CX NCX N<Xx N<x

17-MAY-84 13:18.83

10h Om

| R T

l T

01 1.0 RMS/FDPB ratio 10.
T ﬁl'ﬁﬁ'_‘r":;—v—:'-v—lr—yj—r—ﬁﬂ‘ ﬂl-—[ 'T'—r‘“r"l—'|g‘l_|‘ —r——ri']—;_wl—v—}r—jlﬁ:]r:'_——#—%
-20 -10 0 {deciBels) 10 20

Course: #2 APG
Speed: 10 mph
Note: HHA of PLS truck, passenger (seat)
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USAARL summary of analysis

per ISC-2631* guideline on RUN-15 D-geat
whole-body vibration (WBV)
17-MAY-94 13:18:53
Sensor.... D-seat
Course.... #2 APG
Speed..... 10 mph
Vehicle... PLS truck .
Date...... May 20, 1992
Note...... HHA of PLS truck, driver (seat)

Third-octave bands with greatest

Durations of WBV exposure

weighted RMS accelerations (m/s?) before reaching ISO limits*
(given in hours:minutes)
X: Longitudinal
(Hz) actual weighted COMFORT FATIGUE HEALTH
63.50 0.0000 ¢.0000 0:01 0:01 0:01
50.40 0.0000 0.0000 0:01 0:01 0:01
40.00 0.0000 0.0000 0:01 0:01 0:01
31.75 0.0000 0.0000 0:01 0:01 0:01
25.20 0.0000 0.0000 0:01 0:01 G:01
Y: Transverse 3
(Hz) actual weighted COMFORT FATIGUE HEALTH ’
63.50 0.0000 0.0000 0:01 0:01 0:01
50.40 0.0000 0.0000 0:01 0:01 0:01
40.00 0.0000 0.0000 0:01 0:01 0:01
31.75 0.0000 0.0000 0:01 0:01 0:01
25.20 0.0000 0.0000 0:.01 0:01 0:01
Z: Vertical
(Hz) actual weighted COMFOQRT FATIGUE HEALTH
2.00 1.1600 0.8202 0:11 1:55 5133
4.00 0.4700 0.4700 0:37 4:35 11:49
1.00 0.8800 0.4400 9:41 5:03 12:53 ’
3.17 0.4300 0.4362 0:42 5:07 13:00
6.35 0.4200 0.4200 0:47 5:24 13:41 .

* Internalional Standards Qrganization 1SO 2631:

je

Comfort ... Reduced comfort boundary

Fatigue ... Fatigue-decreased proficiency houndaiy

Health . Health and safety exposurc limat




H
1
!
N

HSEL:
FOr8:
RCB:
RMS:

Exposure:

(Hz)
1.00
1.26

1.59

2.00

4.0
5.04
6.35
7.94
10.00
12.60
15.67
20.00
25.20
31.75
40.00
50.40

63.50

Health and saraty exposurd hmit X. Longrtugina’ 15 -
Fatigue-decreased aroficiency toundary Y: Transve:se RUN 1 2 D Seat
Reduted comfort bour.dary Z. verncal

\"ibration R M.S._ accelerat-on (mis2) : 3 May 20, 1992 PLS truck

10h Om

[Foprs IHSEL

RMS / FDPB

Q00013
0.00/0.191

000/0.19
0.191

NX N=<x N<X N<XX N<XX

0.48/0.30

0.00/0.383
0.00:/0.383
0.47/0.268

0.03/0.482
0.00/0.482
0.39/0268

0.00 /0.608
0.00/0.608
04£2/0.268

0.00/0.760
0.00/0.760
0.31/0.268

0.00.0957
0.00/0.957
0.19/0.335

NSX N<x N<x N<X NXX N<X

000 /1206
0.00/1.206
0.20/0.422

00016519
0.00/1.519
024706

000/1914
0.00/1314
0.14 /3.0

0.09/1.340

0.00,48B23
0.00/4823
C.07/18F8

NCX N<X N<X N<X N<X N<X N<X

0.00/6076
0.00/6.07¢
0.07/2127

N < %

17-MAY-94 13.18:L3 -

coursc:
Speed:
Note:

088 /0.636

T S | m TN O S T [ S U S |

g,

HEE

T
R A

.0 RMS/FOPB ratio 10.
[ Y, - i

- =
i S B B

= 3
10 20

1
10 0 {deciliels)
#2 APG
10 mph
HHA of PLS truck, driver (seat)
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USAARL summary of analysis

pexr ISO-2631* guideline on RUN-17 P-gseat

; whole-body vibr. tion (WBV)

3 17-MAY- 94 13:18:54

)

l Sensor. ... P-geat

B Course.... #2 APG

Speed..... 13 mph
i Vehicle... PLS truck .
i Date...... May 20, 19352

Note...... HHA of PLS truck, passenger (seat)

% — = = *
Third-octave bands with greatest Durations of WBV exposuie
weighted RMS accelerations (m/s3%) before reaching IS0 limits*

5 (given in hours:minutes)

, X: Longitudinal

f (Hz) actual weighted COMFORT FATIGUE HEALTII

€3.50 0.0000D 0.00G60Q 0:01 0:01 0:01
5 50.40 ¢.0000 0.000G0C 0:01 0:01 0:01
4 40.00 0.0000 0.0000 0:01 0:01 0:01
31.75 0.0000 0.0000 0:01 0:01 0:01
25.20 0.0000 0.0G0¢ 0:01 0:01 0:01

: : _

Y: Transverse

\Hz) actual weighted COMFORT FATIGUE HEALTH

63.50 0.0000 0.0000 0:01 0:01 0:01 l

3 50.40 0.0000 0.00300 0:01 0:01 0:01 l
40.00 0.0000 0.0000Q Cc:01 0:01 0:01
: 31.75% 0.0000 0.0000 0:01 C:01 0:01
25.20 0.0000 0.0000 0:01 0:01 0:01

E Z: Vertical

% (Hz) actual welghted COMI"ORT FATIGUE HEALTH

g

] 2.00 2..5000 1.06G7 0:01 1:15 3:48

? 3.17 0.9600 0.854¢ G:11 1:49 H5:15

4.00 0.6600 0.6600 0:1¢ 2:45 7:3) :

. 1.00 0.9700 0.4850 C:33 4.:22 11:22

. 6.35 ¢G.44C0 0.4400 0:41 5:03 12:53 .

* International Starndards Organization 1Su 2¢31: Comfort ... Re 'uced ¢ mfort toundary
Fatigus ... Fatagun-decreased paotficiency bounoary

Hralth ... Health and safely cxposure limit




HSEL-
FDPB:
o RCHB-
Y RMS:

Health znd safely expasure imit
Fauguc dacredsed proficiency boundary
Reduced comfort boundary

Vibration R.M.S. accelesation (m/s2}

Exposure: 10h Om

X- Longitudmnal
Y. Transverse
2 Vencal

RUN-17
May 20, 1992

P-seat
PLS truck

HSEL

RCB
-4

Hz)
1.00

0.00/0.191
0.00/0 1M
0.97 1 0.536

00070191
000/0.191
0.08/0 477

- 1.26

0.00/0.19¢
0.00 /0.1
0.22/0.42%

1.59

00 /0191

2.00

NCX NL<X N<x N<X

2.52

3.17

NL4Xx N<X

096/0.301 .G i
0.00/0.383
000/0.383
0.66 /0.268

4.00

N <X

0.06 /0 482
0.0070.482
036/0.268

5.04

N <X

0.00/0.608
000 /0.608
0.44 /0268

6.35

0.00/0 7€
000/0 760
028170208

7.94

0.007/0 957
0.00/0.957
0.24/0.335

10.00

Yol 0 A

S 3 Ay

000/1.206
000 /1.206
01970422 I

12.60

T

0.00/1.619
00U/1519
0.26/0531

15.87

/1914
/1914
!

20.00
25.20

.31.75

NCXX N=CX NLX KN<X N<X NOx NASX N<X

40.00

N < x

0.00/4.£23
00074823
007/1.688

50.40

N ¥

GO0 /6 N0OIR
000/6078
00572127

' $3.50

No< X

17 MAY 94 13 18 b4

Coursc:
_ Speed:
| Note:

RMS | FOPE } At

2 s |
H T

L narpa e sRSE AL
A R R

R

| R B A R

4

=
o

L

sarzsetes::
- IR

RMS/FDPB ratio

| 1
T T 7T —] 1

10.

doa . 4
AR B

20

p RE— {
T

{(daciBels) 10

#2 ADlG
13 mph
HIiA of PLS truclk,

passcnger (secat)
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USAARL sw.mary of analysis -
per 1S0-2631* cuideline on RUN-17 D-seat B
whole-body vibration (WBV) ‘
17-MAY-96  13:18:54
_l LIS
Sensor.... D-seat
Course.... #2 APG
Speed..... 13 mph "
Vehicle... PLS truck - B
Date...... May 20, 1992 Al
Note...... HHA of PLS truck, driver (seat) -
Third-octave bands with greatest Durations of WBV ergcsure _f
weighted KMS acceleraticns (m/s?) before reaching ISO limits* E
(given in hours:minutes) -
X: Longitudinal e
(Hz) actval weighted COMFORT  FATIGUE  HEALTH '
63.50 0.0000 0.0000 0:01 0:01 0:01 *
50.40 0.0000 0.0000 0:01 0:01 0:01 ey
40.00 0.0C00 0.0000 0:01 0:01 0:01 )
31.75 0.06000 0.000¢0C 0:01 0:01 0:01 K
25.20 (0.0000 0.0000 0:01 0:01 0:01 I
! Y: Transverse Q
i (Hz) actual weighted COMFORT  FATIGUE  HEALTI
| €3.50  0.0000  0.0000 0:01 0:01 0:01 [
i 50.40 0.0000 0.0000 0:01 0:01 0:01 M
; 40.00 0.0000 0.0000 0:01 0:01 G:01 :
| 31.75 0.0000 0.0000C 0:01 0:01 0:01 .
, 25.20 0.0000 0.0000 0:01 0:01 0:01 kN
i Z: Vertical B
! (Hz) actual weighted COMFORT FATIGUE HEALTH p
! 2.00 1.4600 1.0324 0:01 1:19 3:59
§ 4.00 0.5900 0.5900 0:20 3:15 8:45 . B
i 1.00 1.1600 0.5800 0:22 3:20 8:57
; 3.17 0.6000 0.534. 0:30 3:47 10:00 o
! 6.35 0.3700 0.3700 1:02 6:26 16:02 .
¥
i * International Standards Oryanization 180 2631: Comf{~rt ... Reduced comiort boundary
g atigur .. Fatigue-decreased proficiency boundary
: Health ... Health and safety exposure limit K
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HSEL: Haalth ana astely exposure imit X. Longitudinat _
FOPB. Fatigue-dec:eased proficiency boundary Y- RUN 1 7

D-seat

Transverse

RCB: Reduced cominrt houngary z- v .
RMS: Vibraton R.M.S. acceleration (mis2; ¢ Vertca May 20, 1992 PLS truck

Exposure: 10h Om

Hz)
1.00

1.26
1.59
2.00

2.52

4.00
5.04
6.35
7.94

10.00

12.60

15.87

20.00

25.20

31.75

40.00

50.40

63.50

17-MAY 94

N < X N

NCX MN<X N<x N<X

N X

N < X N < X

N < > N <X N X

NX N<X N<X N<X NAOX NIOX

N < X

RMS /FDPB

0.00/0.19
0.00/0.191
1.16 /05636

0.00/0.791
0.00/0.191
0.09/0.477

002/019
0.02/019
02770.425

0.00/4823
0.00/4.823
Q.07 /1 688

0.0C/6.076
000,6076
00672127

13.18:54

[Forg |HsEL

L o111

I = 'q

TSP [N RPN (S YRy U [ S e g |
1 T ] T L

T

C e s csamrg rrsss as
PR o e R Y

0.1 1.0 RMS/FDP8 ratio 10.

S T U NN (U QU (U GRS WSS SUPN G Y
B T S oan S s (s S B R B s S e i e S SE s S T T

-20 -0 (0] {deciBels) 10 20

Course: #2 APG
Speed: 2 mph
Note: HHA of PLS truck, driver (scat)
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USAARL summary of analysis
per IS0-2631* guiceline on RUN-20 P-seat
whole-body vibration (WBV)

17 MAL-94 13:18:56

Sensor. ... P-geat

Course.... #1 APG

Speed.. ... 5 mph

Vehicle... PLS truck .

Date...... May 29, 18892

Note...... HHA of PLS truck, passenger (seat)
Third-octave bands with greatest Durations of WBV exposure
weighted RMS accelerations (m/s?) before reaching ISO limits*

(given in hours:minutes)
X: Longitudinal

(Hz) actual weighted CCMFORT FATIGUE HEALTH
63.50 0.0000 0.0000 0:01 0:01 0:01
50.40 0.0000 0.0000 ¢:01 0:01 0:01
40.00 0.0000 0.00CO 0:01 0:01 0:01
31.75 0.0000 0.0000 0:01 0:01 0:01
25.20 0.0000 0.0000 0:01 0:01 0:01

¥: Transverse

(Hz) actual weighted COMFORT FATIGUE HEALTH
63.50 0.0000 0.0000 0:01 0:01 0:01
50.40 0.0000 0.0000 0:01 G:01 0:01
40.00 0.0000 0.G6000 0:01 0:01 0:01
31.75 0.0000 0.0000 0:01 0:01 0:01
25 .20 0.0000 0.0000 0:01 0:01 0:01

Z: Vertical

(Hz) actual weighted COMFORT FATIGUE HEALTH
2.00 0.6500 0.4596 0:38 4:43 12:11
1.00 0.3400 0.1700 3:45 17:52 40:30
3.17 0.150¢0 0.1335 5:20 24:00 53:06
7 .94 0.1100 0.1100 7:01 30:10 65:37
6.35 0.1000 0.1000 8:00 33:45 72:45 .
+ International Standards Organ:zation 150 26€31: Comfort ... Reduced comfort boundary
Fatigue ... Fatigue-decreased protficiency boundary
Health .. Health and safety exposule 1imit
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Rl il
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-

R A
L’-«.‘ﬁ.!fﬁ"’lm o

2

P4

oy

7 S

EEE

-

(Y13

HSEL: Health and sifsty axposure Lot X: Leoagitudinal -
FDPB: Fatigue-decraasad proficiancy boundary v: Teansverso RUN 20 P'Seat
RCH. Reduced comtort boundary

RMS: Vibration R.M.S. accaleraton (m/s2} Z. Verucal May 20, 1992 PLS truck
Exposure: 10h Om  nes lFops IHSEL

l!Tl g1 lJi__u__‘_l‘l RIS UUS T S T |
T T ”

RMS / FOPE '.,_Jllllllll_ll'lllTLiljr

(Hz)
1.00

0.00 / 0.191
0.00/019
0.34 /0.536 B

0.20/019
0.00 /0.191
0.03/0477

1.26

000/0.191
0.00/0.191
C.10/042%

1.59

0.00/0.191
0.00/0.191
0.65/0.379

2.00

0.00/0.241
0.00 /0.241
0.08 / 0.358

2.52

Q.05 /:.303
0.00 /0.303
0.15 /0 303

3.17

N IX NLCX N<L<X NLX N<L<X N<X

0.0G /0383
0.0C + 0.383
0.09/0.268

4.00

0.00 /0.482
0.00/0.482
0.03 /0.268 e e

5.04

0.00 /0.608
0.00 /0.608
0.10 /0.2LB

6¢.35

000G /0760
VUL S U /b
0.11 /0.268

~4
g)
»

0.00/0.987
000/0957
0.06 /0.33%

10 70

000 /1.206
0.00/1.206
0.07/0.422

12.60

0.00/71619
G.00/1519
€11 /0.631

18.87

0.00/1.9814
0001914
Q.21 /0.670

20.00

QN2 2411
Q.00 /24
0.10/0.844 i

25.20

NLX N<XX NLX N<X NOX N<X N<LdX NSX N<X

0.00/3.038
000 /3.038
0.07 /1.083

31.75

40.00

50.40

MH<X N<X N<Xx N<X

63.50
0.1 1.0 RMS/FDPB ratio 10.

J—— —l. i 1 -
17 MAY 84 13:18:66 } Rt B | ‘Tl‘ﬁﬁ‘”—l_j‘]“r_:ﬁ.—l—'l‘l'ﬂ = .,-—T::v—ﬁ— T—T l_——r‘——T—r-T{-l'%-;l-:v;l*'ﬁ‘L-r:—r——vu—;L;—{

-20 -10 0 {daciBels) 10 20

Course: #1 APG
Speed: 5 mph
Note: HHA of PLS truck, passenger (seat)
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i USAARL summary of analysis

i per 1S0-2631* guideline on RUN-20  D-seat

whole-body vibration (WBV)

17-MAY-94 13:18:56

LT ddaile s ke T T A

Sensor.... D-seat
. Course.... #1 APG
i Speed..... 5 mph
3 Vehicle... PLS truck
; Date...... May 20, 185852
Note...... HHA of PLS truck, driver (smeat)

: Third-octave bands with greatest Durations of WBV exposure

weighted RMS accelerations (m/s?) before reaching ISO limits*

(given in hours:minutes)
i X: Longitudinal
3 —_
(Hz) actual weighted COMFORT FATIGUE HEALTH
g 63.50 0.0000 0.0000 0:01 0:01 0:01
3 50.40 0.C000 0.0000 0:01 0:01 0:01
3 40,00 0.0000 0.0000Q 0:01 0:01 0:01
5 31.75 0.0000 0.0000 0:01 0:01 0:01
E 25.20 0.0000 0.00¢CO 0:01 0:01 0:01
;
{: Y¥: Transverse
k (4z) actual weighted COMFORT  FATIGUE  HEALTH
é 62.50 0.0000 0.0000 0:01 0:01 0:01
= 50.40 0.0000 0.0000 0:01 0:01 0:01
r‘; 40.00 0.0000 0.0000 0:01 0:01 0:01
J 3 .75 0.0000 0.0000 0:01 0:01 0:01
g 25.20 0.0000 0.0000 0:01 0:C1 0:01
3
o Z: Vertical
4
X (Hz) actual weighted COMFORT  FATIGUE  HEALTH
A 2.00 0.7100 0.5020 0:32 4:09 10:52
ﬁ 1.00 0.3300 0.1650 3:56 18:32 41:51
i 3.17 0.1700 0.1513 4:28 20:37 46:11
; 6.35 0.1200 0.1200 6:13 27:15 59:45
7 7.94 0.1100 0.1100 7:01 30:10 65:37
* Intcrpnational Standards Organization IS0 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatiguc-decreased proficiency Loundary
Hcalth ... Health and safety exposure limit
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HSEL: Hea'th and salety exp.osura limit X Longitudinal - -

FOPB8: Fatque-decreased proficiency boundary RUN 20 D seat
RCB. Reduced comtort boundary 2 v |

AMS: Vibration R.M.S. acceleration {m/§2) ¢ Vernca May 20, 1 992 PLS truck

Exposure: 10h Om RCB lFore HSEL

(Ha)
1.00
1.26
1.59
2.00
2.52
317
4.00
5.04
6.35
7.94

10.00
12.60
15.87

20.00

25.20

31.75

40.00
50.40

63.50

17-MAY-94

N < >

N <X

N <X N

N<X MNX)X NXX NXX M2 N<LX NN NLOX NG NdxX

N N<X

N < > N <%

N <X

L — —_— 1
13:18:66 [T T3 v A el

Y: Transverse

RMS / FDPB IL‘—'—-'—‘JJﬁ ==

0.00/0.191
0.00/0.191
0.33/06536

060/0191
€.00/0.191
0.02/0.477

SLy. 0091
0.00/0.191
0.11/0.425

0.00/0..91
0.00/0.191
0.71/0.379

0.00/0.241
0.00/0.241
0.09/0.338

0.00/0.303
0.00/0.303
0.1770.301

0.00/0.383
0.00/0.383
0.10/0.288 S

0.00/0.482
000/048¢
0.03/0.268 e RT LT i

0.00/0.608
000/0.608
0.12/0.268

C00/0.760
0.11/0.264

0.0C /0.957
0.00/0.957
0.08/0.335

0.0071.206
0.00 /1 206
0.06/0.422

0.00/1.519
0.00/1.819
0.11/C 631

000/1914
0.70,1.914
0.13/0.670

00072411
0.007/2.411
0.11/0.844

0.00/3.038
0.00/3.038
Q.07 /1.063

0.00/3.827
0.00/3.82/
0.07 /1.340

0.00/4823
0.A07/7.823
0.07/1.688

0.00/6.076
0.00 /6.076
GO4/2127

0.1 1.0 HMS/FDPB ratio 10.

[ ——— | [P PR SR SN SR S |
Rl Saa ik T i B o ess ISR o e T T T i S tne SE Ronn Tt T e |

-20 -10 0 {dcciBels) 10 20

—_— .

Course: #1 APG
Speced: 5 mph
Note: HHA of PLS truck, driver (seat)
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o
USAARL summary of analysis 'J
per ISO-2631* guideline on RUN-22 P-seat
whole-body vibration (WBV)
17-MAY-94 13:18:57
Sensor.... P-seat
Course.... #1 APG
Speed..... 10 mph
Vehicle... PLS truck .
Date...... May 20, 1992
Note...... HHA of PLS truck, passenger (seat) l A
Third-octave bands with greatest Durations of WBV exposure
weighted RMS accelerations (m/s?) betore reaching ISO limits*
(given in hours:minutes) K
X: Longitudinal -
(4z) actual weighted COMFORT FATIGUE HEALTH ‘
63.50 0.0000 0.0000 0:01 0:01 0:01 7;
50.40 0.0000 0.0000 0:01 0:01 0:01 i
40.0Q00 0.0000 0.0000 0:01 0:01 0:01 o
31.75 0.0000 0.0000 0:01 0:01 0:01
25,20 0.0000 0.0000 0:01 0:01 0:01
¥Y: Transverse
(Hz) actual weighted COMFORT FATIGUE HEALTH
63,50 0.0000 0.0000 0:01 0:01 0:01 2
50.40 0.0000 0.0000 0:01 0:01 0:01 I
40.00 0.0000 0.0000 0:01 0:01 0:01 N
31.75 0.0000 0.C000 0:01 0:01 0:01 5
25.20 0.0000 0.0000 0:01 0:01 0:01 :
Z: Vertical ¢
(Hz) actual weighted COMFORT FATIGUE HEALTH
2.00 1.3500 0.954¢6 0:01 1:30 4:28
3.17 0.5100 0.4540 0:40 4:48 12:22 .
1.00 0.7300 0.3650 1:05 6:35 16:20
4.00 0.3100 0.3100 1:25 8:12 20:00
6.35 0.2000 0.2000 2:56 14:34 33:36 .
* Tniernational Standards Organization 150 2631: Comfert ... Reduced comfort bLoundary )
Fatigue ... Fatigue-decreased proficiency boundary r
Health . Health and safety exposure limit .
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HSEL. Health and safety exposurc hini: X: Longitudinat 3o
FDPB: Fatigue-dacreased p.oficiency boundary Y: Transversy RUN'ZZ F'S‘eat
RCB: Reduced ccmiort boundary

RMS: Vibration R.M.S. acceleration {m/s2) Z: Verucal May 20, 1992 FLS truck
Exposura: 10h Om RCB

|Foe8 [HsEL

1 a_ad
=

(Hz) RMS 7 FDPR ‘l S B S LJI__L_x_; =_|_.#_L_;._l_'_1_;L..JT._L R S

1 |

—1 ~L—q.iJ_J_1|_.L -l
1

0.00/0.19
0.0C /019
0.73,/0.536 CoT T

1.00

0.00/0.19
0.00 /0191
0.0.7/0.477

. 1.26

0.00/0.191
0.00/0.1N
0.20/70.425

1.59

0.00/0.191
000/0.191
1.35/0.379

2.00

C€.00/0.241
Q.00 /0241
0.24 /0.338

2.52

0.00/0.303

y
N<X N<X N<X N<X N<Xx N=<X

3.17

4.00

5.04

0.00/0.608
0.00/0.608
0.20/0.268 el ILLE

6.35

N<X N<X N<X

QUL /U760
0.00/0.760
0.16/0.268

7.94

0.00/0.957
0.00/0.957
0,14/0.335 N

10.00

0.00/1.206
0.00/1.206
0.23/0.422

12 60

NLX N<Xx N<Xx

000/ 1519
0.00/1.513
0.20/0.53

15.87

0.00/1.914
0.00/1.914
0.11/0.670

20.00

0.00/2.411
0.00/2.411
0.10/0.844

25.20

0.00/3.038
0.00/3.038
0.10/1.063

31.75

0.00/3.827
0.00 /3827
0.10/1.340

40.C0

00074823
0.00/4.823
0.06 /1.688

50.40

0.00/6.076
0.00/6.076
0.05/2.127

63.50

NX N<X N<X N<X N<Xx NXX N<X

0.1 1.0 RMS/FFDPB ratio 10.

| 1 1 e P —
17-MAY.94 13:10:57 = v T--r:lj —r—:'—r—r—[Lr—v:lr—:rl;Jrﬁ-‘r‘T\'r‘—r*—vﬁ‘::fl—] ’Ffr:ﬁ—:——lv#‘r_‘lr_-v‘"#%

-20 -10 0 (deciBels) 10 20

Course: #1 APG
Speed: 10 mph
Note: HHA of PLS truck, passenger (seat)
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USHARL summary of analysis

per T30-2631* guideline on RUN-22 D-seat

wircle-body vibration (WBV)

17-MAY-91 13:18:57

ser.sor’.... D-seat

Course.... #1 APG

Specd... .. 10 mph

Vehicls« ... PLS truck

Date... ... May 20, 1532

Note...... HIA of PLS truck, driver (seat)
Third-octave bands with greatest Durations of WBV exposure
weighted RM3 accelerations (m/s?) vefore reaching ISO limits*

(given in hours:minutes)
. Leongitudinal

i {Hz) actual weighted COMFORT FATIGUE HEATLTH
3,83 0.0000 0.0CU0 0:01 0:01 0:01
50.40 0.6G006 C.0000 0:01 0:01 0:01
40.00 G.0CC0 ¢.000¢C 0:02 0:01 0:01
31.7% 0.C000 {0.0000 0:01 0:01 0:01
25.20 0.000C 0.G0020 6:01 0:01 0:01

¥: Transverse
{Hz) actual weiohted COMFORT FATICIIE HEALTH
€3 .50 ¢.00cG 0.u000 G:01 0:01 0:01
50.40 L.000D 0.0290 0:61 0:C1 0:01
40.00 2.000¢C g.ocuon 0:01 0:01 0:01
31.75 6.Nnooo N.000CC 0:01 0:01 0-01
25.20 0.04uC00 0.0000 0:01 0:01 0:01
Z: Vertical
e s e PR - -T
(Hz) £ ctual waichted COMZTORT FATIGUE HEALTH
2.0¢0 1.4200 1.0047 0:31 1:22 4:729
1.00 0.840¢C 0.4200 0:47 5:24 13:41
3.17 0.37700 0.32941 1:17 7:35 18:32
4.0C0 0.3000 ¢.300¢C 1:30 8:56 20:47
6.35 0.2000 ¢.2000 2:56 14:34 33:36
* internataional Ltandards Geoganawalen [SC 2550 Confort . . Reduced comfort bcoundary
Faliguc ... Fatigus-decreased proficiency boundary
lealth . Health anid asfety expusure limt
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HSEL: Health and safety exposuze imit X- Longitudinal - :

FDPB: Fatigue-decreased proficrency boundary Y. Transverse RUN 22 D seat
RCR: Redused comtort boundary 7 Vertical

RMS: Vibration R.M S. acceleration {m/sZ} ¢ Verhea: May 20, 1992 PLS truck

Exposure: 10h Om

tH

1.00

1.26

1.59

2.00

2,52

3.17

4.00

5.04

6.35

7.94

10.00

12.60

15.87

20.00

25.20

31.75

40.00

50.40

63.50

17-MAY-94

MNEX NLCX N<X NL<X N<X NS N<x Ndx N<x

N<x N} N<x N<X N<X N<X N<X N} N<x

MN < >

RMS / FOPB

0.00/0.191
0.00/0191
0.84/0.535

0.00:0.191
0.00/0.19:
0.07/0.477

0.00/0.191
0.00/0.131
0.20/0.425

0.00/0.131
0.00/0.19
1.42/0.379

0.00/0.2a1
0.00/0.2a1
0.12/0.338

0.00/0.3203
0.00/0.303
0.37/0.301

0.00/0.382
0.00/0.383
0.30/0.268

0.00/0.482
0.00/0.432
0.20/0.268

0.00/0.608
0.02/0.608
0.20/0.268

0.00/0957
0.00/0.957
0.16,/0.33%

0.00/1.206
Q.00 7 1.206
0.25/0.422

D00/1.619
0.60/1.519
0.26 10.5%1

0.00/1.914
Q00/1914
0.10/0.670

0.00/2.411
0.00/2.411
0.03/(.844

0.00/3.038
0.00/3.C38
0.09/1.063

000/3827
0.00/2 827
0.09/1.340

000/4823
0.07/4.823
0.06/1.668

Q00/6.076
000 '6.07¢6
0.06/2127

13:18.67

FOPB IHSEL

0.1 1.0 PMS/FDPB ratio 10.
[ SRR SR GRS [ RS SR SR | [ J S W DS U S R |
et R e S T Ko s B T i ot o e S B e e B e el B B Aat e o T e A o TR e Sl s

-20 -10 [¢] {deciBets) 10 20

Course: #1 APG
Speed: 10 mph
Note: HHA of PLS truck, driver (scat)

51




USAARL summary of analysis

per 1S0-2631* guideline on RUN-23 P-seat
whole-body vibration (WBV)
17-MAY- 94 13:18:57
Sensor.... P-seat
Course.... #1 APG
Speed..... 15 mph
Vehicle... PLS truck .
Date...... May 20, 1992
Note...... HHA of PLS truck, passenger (seat)

Third-octave bands with greatest

Durations of WBV exposure

weighted RMS accelerations (m/s?) before reaching ISO limits*
(given in hours:minutes)

X: Longitudinal

(Hz) actual weighted COMFORT FATIGUE HEALTH
63.50 0.0000 0.0000 0:01 0:01 9:01
50.40 0.0000 0.0000 0:C1 0:01 0:01
40.00 0.000¢C 0.0000 0:01 0:01 0:01
31.75 0.0000 0.C000 0:01 0:01 0:01
25.20 Nn.0000 0.0000 0:01 0:01 0:01 I
Y: Transverse

(Hz) actrual weighted COMFORT FATISUE HEALTH
63.50 0.0000 0.0000 0:01 0:01 0:01
50.40 0.0000 0.0000 0:01 0:01 0:01
40.00 0.0000 0.0000 0:01 0:01 0:01
31.75 0.0000 0.0000 0:01 0:01 0:01
25.20 0.00090 0.000GC 0:01 0:01 0:01
Z: Vertical

r -

(Hz) actual weighted CCMFORT FATIGOLE HEALTH
2.00 2.1300 1.5061 0:01 0:36 2:13
1.00 2.6800 1.3400 0:01 0:45 2:40
3.17 0.9100 0.8101 0:11 1:59 5:39
4.09 0.7400 0.7400 0:13 2:16 6:26
5.04 0.6100 0.61G0C 0:18 3:00 8:22 '
* Interrational Standards Organiczat:on IS0 2631: Comfort ... Reducec¢ comfort boundary

Fatigue ... Fatigue-decrcased proficiency boundary

Health

. Health and safety exposurc limit




14SEL.
FDFB8:
RCB
RMS:

Health an) safaty exposure limit
Fatigue decreased proficiancy bhoundary
Reduced comtort boundary

Vihration R.M.S. acceteration tm/s2)

Exposure: 10h fm

RAS / FL-PB

(Hﬂ

| Y v
i

¥t RUN-23 P-seat
Z- Vertical May 20, 1992 PLS truck
RCB |Fore IHsEL

VR P N
T T

0.00/0191
000 /0.191
2.68/0.536

1.00

0.00/01MN
0.00/0.191
0.22/0.477

1.26

0.00/0.19
0.00/0 191
0.32/0.425

(4]

-

1.5

NCX NCx N<X

000/019
00070191
2.13/0.379

2.00

0.00/0.241
0.00/0.241
033/0.338

2.52

0.00/0 300
0N0 /0303
0.91:0.301

3.17

NCX N<X MN<X

0.00/0.383
0.00/0.3€3
0.74 /0 268

4.00

0.00/0.482
0.00/0482
0.6170.768

5.04

0.00/0.608
0.00/0.608
0.54/0.268

6.35

NLX NLX N<L<X

000/0 760
0.00/0 7€0
0.44/0.268

7.94

0.00/0.957
0.00/0957
0.24/0.33%

10.00

0.00/1.206
0.00/1.208
0.22/0.422

12.60

N <X MNMCX N<X

0.00/1519
000/1.519
0257083

15.87

M o< X

0.00/1814
0.00/1914
0.22/0.670

20.00

N <%

0.00/2.4011
GQ0/241
0.16/0 844

25.20

N o< X

0.00/3.038
000/3.038
0.15/1.063

31.75

N < >

0.060/3827
0.00/3.827
01171340

40.00

N <X

000/4823
0.00/4.823
010/1.688

50.40

N < X

G.00/6076
0.02/6.07c
0.10/2.127

63.60

N = x

17 MAY.94 13:18 67

Course:
Speed:
Note:

1.0 RMS/FDPB ratio 10.
L4 . SR R TS S GRS T S N SR SN S TN RS S |
Il S Sl § '_‘7_1 '—"_'_1“ T TV 'I YT —1_1 V—"ﬁ'ﬁ—l T Y "'—"1 hi ’1*1"'7"'
-10 0 {deciBels) 10 20
#1 ALG
15 mph

HHA of PLS ctruck, passenger (scal)

53




"
USAARL summary of analysis +
per IS80-2631* guideline on RUN-23 D-seat 8
whole-body vibration (WBV) 4
17-MAY-94  13:18:87 o
Sensor.... D-seat ¥4
Course.... #1 APG e
Speed. .. .. 15 mph EE
Vehicle... PLS truck o
Date...... May 20, 1992 ;
I Note...... HHA of PLS truck, driver (seat)
L4
Third-octave bands with greatest Durations of WBV exposure it
weighted RMS accelerxations (m/s?) before reaching ISO limits* %
(given in hours:minutes) A
X: Longitudinal R
| (Hz) actual weighted COMFORT FATIGUE HEALTH X
I
! 63.50 0.0000 0.0000 0:01 0:01 0:01 A
' 50.40 0 0000 0.0000 0:01 0:01 0:01
40.00 0.0000 0.0000 0:01 0:01 0:01 e
31.75 0.0000C 0.00CO 0:01 0:01 0:01
25.20 0.0000 0.0000 0:01 0:01 0:01
i S =
! X
¥: Trangverse i
(Hz) actual weighted COMFORT  FAT1GUE  HEALTH
63.50 0.0000 0.¢000 0:01 0:01 0:01 K
50.40 0.0000 0.0000 0:01 0:01 0:01 3
! £20.00 0.00060 0.6G000 0:01 0:01 0:01 b
: 31.75 0.0000 0.00C00 0:01 0:01 0:01 o
25.20 0.0000 0.000C 0:01 0:01 0:01 X
% 2
i Z: Vertical R
(Hz) actual  weighted COMFORT  FATICJE  HEALTH
! 2.00  2.1900  1.5486 0:01 0:33 2:06
3 1.00 2.6500 1.4250 0:01 0:40 2:26 .
2 3.17 0.8500 0.7567 0:12 2:13 G:13 B
4.00 0.6300 0.6300 G:18 2:57 8:00 &
3 5.04 0.4400 0.4400 0:41 5:03 12:53 i
1 * International Standards Organization 150 2631: Comfort . Reduced ceulort loundary
n. Fo "agne ... Fatiyue eocreased proticiency bLoundary :1{‘1’
Health ... Hea.th and safary expoBure limit .
: 4




HSEL:
FOPB

RCH.
kMS

(Hz)

1.0

' 1.2¢

1.59

2.00

2.52

3.17

4.00

5.04

6.35

724

10.00

12.60

o 15.87
i

5 20.00

i 25.20
N

0 31.75
|

40.00

T 50.40
?

E,_ N 63.50
14

|': 17 MAY-34

N <X [T N ~N =M N X

NLX NCX N<X ™M<X

et MN<XX N<X

N

rOC X

N« N-X

NEX NaOX

N <~

Health a o safely ex) ssure ' Ml
Faligue-L 3r gsed pretcivacy boundary 13
Reduced ¢ urfort bows dary

Vibraticn B M 3, -ccelcration {(mi/s2)

RMS / FDPR

001016
06y /091
28570536

Q007099
I00/0.19
02)/0477

GO0 101N
L 00,0.131
032700425

06Y/01 11
COL/O VI
219 0379

0Q0 /70241
000 10241
C 38 "0 318

0.00 /0303
0.0%/1 303
GPyYru 3O

0 0070.483
000 /0%E3
0.63 /G 268

000 /04082
00070 482
044 /0.268

G 00 /0806
000 /0603
Q03710268

0.00/0.7¢0
000 /G 760
9.36 /0 268

U Q010957
000 /0957
0277033

Q(V/1914
QUL 1814
Q.28 /0679

00012411
Qeor24an
Q17 /5844

000 /3038
G00/ac38
¢19 /719063

00073827
000 /4382)
01171 3240

0004822
C00 /4823
01171 6E8B

000 /3076
Vo6 076
C1r /2127

13.18.67

Exposure: 10, Om

}_,L_.J;J_I_I,J_J__]“:'

=

— G A

Course:
Specd:
Note:

X Longiudir )t RUN-23 D-seat
Trarsverse
Z Vertcal May 20, 1992 PLS truck
RCB IFDPB IHSEL
- A TNV T (S NS SN S G [ S S (U [N G R |
nt e T sl |' T T 1 T T T T l

ctnna
L AR

S A

pracc e

GG o s 0 i o4 2y 15 AR

BT St I T

e 0

G

Qe

Rz

.0 RMG/FDPB ratio

1

e — R a..d
[ R TR T I e | R R |

(dec - ols) 10

#L ADPG
1% wmph
HHA of PL3 truck,

driver ({(scat)
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USAARL summary of analysis
per 150-2631*% guideline on RUN-26 P-geat
whole-pbody vibration (WBV)

17-MAY-94 13.18:53

Sensor.... P-seat

Course.... #1 APG

Speed..... 13 mph

Vehicle... PLS truck

Date...... May 20, 1992

Note...... HHIA of PLS trucl, passenger (seat)
Third-octave bands with greatcest Durations of WBV exposure
weighted RMS accelerations (m/s?) before reaching ISQ limits*

(given in hours:minutes)
X: Longitudinal

(Hz) actual weighted COMFORT FATIGUE HEALTH
63.50 0.0000 0.0000 6:02 0:01 0:01
50.40 0.0000 0.0000 0:01 0:01 G:01
40.00 C.0C00 0.0000 0:01 0:01 0:01
31.78% 0.0000 6.0000 0:01 0:01 0:01
25.20 0.0000 0.0C00 0:01 0:01 0:01

Y Transverse

(Hz) actual weighted COMFORT FATTIGUE HEALTH
63.50 0.0C0Q90 0.0000 0:01 0:01 0:01
50.40 0.0000 0.0000 0:01 0:01 0:01
40.00 0.0000 0.0000 0:01 0:01 0:01
31.75 0.0000 0.0000 0:01 0:01 0:01
25.20 0.000¢C 0.0000 0.01 0:01 0:01

Z: Vertical

(Hz) actual welighted COMFGRT FATIGUE HEALTH
2.00 1.0700 0.7566 0:12 2:13 6:13
3.17 0.7800 0.6944 0:14 2:31 7:01
1.00 1.3800 0.6900 0:15 2:33 7:.05
4.00 0.4300 C.4300 0:44 5:13 13:156
2.52 0.3200 0.25410 2:00 10:42 25:25
— .
* Inteinationsl Standards Organization IS0 2631: Confort ... kedur »d comf srt boundary
Fatique ... Fatoguc decreased proficrnrucy boundacy
Health .. Health and gafety expcassie lamit
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HSEL: Health and satety exposure himit X: Longitudinal - -

FOPB: Fatgue-decreased proficiency bou ary Y. Transverss RUN 26 P Seat
RCB: Reducad comfartl boundary 2: Vertcal

AMS: Vibration R M.S. acceleration (mis2) P verhea May 20, 1992 PLS truck

Exposure: 10 Om

(Hz)
1.00
1.26
1.59
2.00
2.52
3.17
4.00

5.04

10.00
12.60
15.87
20.00
25.20
31.75
40.00
50.40

63.50

17 MAY. 94

NXX N<X N=<X HN<X HN<XX N<XX

N < X

N« N<x

N X

N <X NN

N X

N o<

N<X NLCX N<X

N X

N <%

RMS /FCPB

0.00/0.181
0.00/0.1%
1.38/ %36

Q.00 /0.191
0.00/0.191
0.11/0.477

000/0.191

WO
NO O
~
<
o
~

00073827
01171340

o00n/4.823
QUG/4823
01171688

0ND/6076
0.00/60756
Q0712127

131659

[N SO S R R SRS O N VRS SO S ST N N O |
l I : e B S e i |

0.1 1.0 RMS/FDPB ratio 10
| [ .3 . VS S ST U U S SR SN (VRN JUS PR S S |
‘ﬁ _|ﬁ"l’1 l“‘lﬂ“]_T_1ﬁ_T—| "_V_I_V"] T O ‘Y‘l Y_Y'_"_T'_T‘ﬂ—'l'_'—[—' 'l‘l’ﬁ’ﬁ‘]

-20 -10 0 {deciBels) 10 20
Course: #1 APG
Speed: 13 mph
Note: HHA of PLS truck, passenger (scat)
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USAARL summary of analysis

; per IS0-2631* gnuideline on RUN-26 D-seat
4 whole-bnody vibratiocu (WBV)
g 17-MAY-94  13:18:59
i
5 Sensor.... D-seat
; Course.... #1 APG
: Speed..... 12 mph
g Vehicle... PLS truck
3 Date...... May 20, 1992
1 Note...... HFA of PLS truck, driver (seat)
i
4
L Third-octave bands with greatest Durations cf WBV exposure
z weighted RMS accelerationg (m/s?) before reaching ISO limits*
i (given in hours:minutes)
i X: Lougituainal
% (Hz) actual weighted COMFORT  FATIGUE  HEALTH
% 63.50 0.0000 0.0000 0:01 0:01 0:01
§ £0.40 0.0000 0.0000 0:01 0:0% 0:01
: 40.00 0.0000 0.0000 0:01 0:01 0:01
B 31.75 ~.0000 0.0000 0:01 0:01 0:01
E 25.20 0.0000 0.0000 0:01 0:01 0:01
s
E Y: Transverse
E (Hz) actual weighted COMFORT FATIGUE HEALTH
[y
% 63.50 0.0000 0.0000 0:01 0:01 0:01
s 50.40 0.0000 0.0000 0:01 0:01 0:01
E 40.00 0.0000 0.0000 0:01 G:01 0:01
® 31.75% 0.0000 0.0000 0:01 0:01 0:01
B 25.20 0.0000 0.0000 0:01 0:01 0:01
#
3
4 Z: Vertical
&
5 {(Hz) actual weighted COMFORT FATIGUL HEALTH
g
% 2.00 1.1200 0.7920 0:11 2:02 5:50
B 1.00 1.4800 0.7400 0:13 2:16 6:26
v 3.17 0.7€G0 0.6766 0:15 2:39 7:16
i 4.00 0.4600 0.4600 0:37 4:43 12:11
6.35 0.3300 0.3300 1:16 7:33 18:30
* Intecrnational Standards Orgarization IS0 2631 Comfort ... Ruduced comfort boundary
Fatigue ... Fatigue-decreased proficiency boundary
'- Health ... Health and safety expogurce limt
|
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HSEL:

FDPB

RCE:
RMS:

Haalth and sa‘ety exposury |-mit
Fatigue-decreased profictancy boundary
Reduced ¢ “.nfort boundary

Vdration L.M.S wccetoration (m/s2) 2: Vertical

Exnosure;: 10h Om

{Hz)
1.00

1.26

3.17
4.00
5.04
6.35
1.94
10.00
12.60
15.87
20.00
25.20
31.76
40.00
50.40
63.50

17-MAY.-94 13:18.69

X: Longitudinal
¥: Transverss

RUN-26
May 20, 1992

D-seat
PLS truck
[rsEL

RMS / FDPB

| N T RS W U WS G G
T

)
0.00/0.191
000/0.191%
1.48,0.536

N <X

0.00/0.191
G.00/0.191
C.12/0.477

0.00/0.191
0.00/0.191
016/0.425

0.007/0.193

NCX N<X NLX N<x

588 288
° S
o
w
o
w

o Doo ©oo ©o0c OO
Do [ g O«
388
<<
o
'y
<@
~N

.00/0.608
0.00/0.608
0.33/0.268

0.00/0.760
0.00/0.760
0.18/0.268

0.00/0.967
0.00/0.957
0.19/0.33%

0.00/1.208
C.00/1.206
0.19/0 422

002/1.819
000/10518
0.34/0.531

000/1914
0.00/1914
0.16/0.670

0.00/2 411
0.00/2.411
0.16/0.344

000/3.038
0.00/3.038
0.12/1.063

0.00/3827
Q.G0 /3827
0.11/1.340

0.00/4.823
000 /4823
011/1.688

0.00/6.07¢
000/6076
0.07/2127

NCX NCX N<)X N<SX N<x)X N<x N<X N<X N<X N<x N<Xx N<x N<x N-IXx

0.1

1.0

-20

Course: #1
Speed: 13
Note:

10 0

nPG
mph

HHA of PLS truck, driver

[
0

RMS TDPB ratio 10.

[ P

oo —;—rﬂ'—rﬁ] TS oo T 7—:#_4——#—11:_—r_—7:_ﬁ#::‘—:?~_v 1 =T Ty "1——.#——1——v~-|

(deciBels) 10 29

(seat)
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i
i,
=
¥

USAARL summary of analysis

X

3 per I1S0-2631* guideline on RUN-27 P-seat

i whole-body vibration (WBV)

g 17-MAY-3%4 13:18 .59

B

% Sensor.... P-seat

¢ Course.... #1 APG

3 Speed..... 14 mph

§ Vehicle... PLS truck .

e Date...... May 20, 1982

E Note...... HHA of PLS truck, passenger (seat)

k

E Third-octave bands with greacest Durations of WBV exposure

h weighted RMS accelerations (m/s?) before reaching ISO limits*

E (given in hours:minutes)

§ X: Longitudinal

£ (Hz) actual  weighted COMFORT  FATIGUE  HEALTH

E 63.50 0.0000 0.0000 0:01 0:01 0:01
50.40 0.0000 0.0000 0:01 0:01 0:01
40.00 0.0000 0.0009 0:01 0:01 0:01

b 31.75 0.00C0O 0.0000 0:01 0:01 0:01

B 25.20 0.0000 0.0000 0:01 0:01 0:01

;i

¥

4 Y: Transverse

b

2 (Hz) actual weighted COMFORT FATIGUE  HEALTH
63.50 0.0000 0.0000 0:01 0:01 0:01

T 50.40 0.0000 0.0000 0:01 G:01 0:01

E 40.00 G.0000 G.0000 0:01 0:01 0:01

g 31.75 0.0000 0.0000 0:01 0:01 0:.01

§ 25.20 0.0000 0.0000 0:01 0:01 0:01

é

& Z: Vertical

v : (Hz) actual weighted COMFP™ FATIGUE HEALTH

g 2.00 2.0600 1.4566 0:01 0:37 2:20

N 3.17 C.8100 0.7211 0:13 2:23 6:39

o 4 .00 0.6300 0.6300 0:18 2:57 5:00 )

1.00 1.2600 0.6300 0:18 2:57 8:00
6.35 0.4200 £.4200 0:47 5:24 13:41 .
* International Standards Organization 150 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatiguc-decreased proficiency boundary
Health ... Health and safety exposure limit
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HSEL: Health and safety axposure lmit
FDPB- Fatigue docreased proficiency boundary ¥

>

- Longitudinal RUN-27 P-Seat

. Transverse

RCB: Keduced comtfort boundary

RMS: Vibration R-M.S. acceleration im/s2)

N

Vemcal May 20, 1992 PLS truck

Exposure: 10h Om |res IFors |HsEL

{Hz) AMS / FDPB

0.00 /0.191
1.00 0.00/0.191

1.26 /10.536

000/0.19"
000/01:N
0.11/0477

1.26

0.00/0.181
0.00/0.191
0.31/0.425

1.59

0.00/0.191
0.00/019
2.06/0.379

2.00

0.00/0.241
0.00 /0 241
0.37/0.338

N<X MNOX NLX N<XX N<X

2.52

3.17

N < 5

4.00

5.04

6.35

N<x N<dX N<X

7.94

70.957
10.8507
10.435

10.00

©00 Ooc
538

/1.2086
i 1.206
/0.422

N<X® N<X N<X

12.8690

Opo
i88 =88

/11519
/1519
10.631

15.87

11.914
/11914
10.570

20.00

o000 Coo
NO O

N<x N<X
NOS

0.00/2.411

0.00/2.411
0.19/0.844

25.20

000/3.038
0.00/3.038
0.16/1.063

31.75

000/3.827
000/3.827
0.1471.340

40.00

0.00/4823
0.00/4823
0.11 /1686

50.40

N<X HN<x N<X N<X

0.00/6076
0.007/6.076
0.10/2.127

€63.50

N < X

17-MAY-94 13:18:69

l_l_L.-_L_;;lAJ SIS U T R T S lﬁu_A:rg_{ U | ]Jv_lbl‘_}—\l_bL_L__l_.JNAL_a_l_l_l
{ =T T T L. I — T T 177 T T T ]

0.1 0 RMS/FDPB ratio 10.

1
1 1 1 L_d

{ - 1 AL L. . s sy e v s
I—Tﬁ'ﬁ__l ‘I"Tﬂ—Y_T—"[—'T T T _I 1‘~1ﬁ—'—l T T Y T Ty T T T " Ty _l

-20 -10 0 (dociBels) 10 20

Course: #1 APC
Speed: 14 wph
Note: HHA of PLS truck, passenger (seat)
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USAARL surmary of analyeis
per I1S0-2631* guideline on RUN-27 D-geat
whole-body vibration (WBV)

17-MAY -84 13:18:59

Sensor.... D-geat

Course.... #1 APG

Speed..... 14 mph

Vehicle... PLS truck .

Date...... May 20, 1992

Note...... HHA of PLS truck, driver (seat)
Third-octave bands with greatest Durations of WBV exposure
weighted RMS accelerations (m/s?) before reaching ISO limits*

(given in hours:minutes)
X: Longitudinal

(Hz) actual weighted COMFORT FATIGUE HEALTH
63.50 0.0000 0.0000 0:0% 0:01 0:01
50.40 0.0000 0.0000 G:01 0:01 0:01
40.00 0.0G600 0.0000 0:01 0:01 0:01
31.75 0.0000 0.0000 0:01 0:01 0:01
25.20 0.0000 0.0000 0:01 0:01 0:01

Y: Transverse

(Hz) actual weighted COMFORT FATIGUE  HEALTH
63.50 0.0000 0.0000 0:01 0:01 0:01
50.40 0.0000 0.0000 0:01 0:01 0:01
40.00 0.0000 0.Co00 0:01 £:01 0:01
31.75 0.0000 0.0000 0:01 0:01 0:01
25.20 0.0000 0.0000 0:01 0:01 0:01

Z: Vertical

(Hz) actual veighted COMFORT FATIGUE HEALTH

2.00 2.1600 1.5274 0:01 0:34 2:10 *
1.00 1.3000 0.6500 0:16 2:48 7:41 E
3.17 N.6900 0.6143 0:18 3:03 8:18 B
4.00 0.5900 0.5900 0:20 3:15 8:45 -
5.04 0.8100 0.5100 0:30 4:03 10:38 ., B
* International Standards Organization 150 2631: Comfort ... Redaced comfort boundary

Fatigue ... Fatigue-decreased proficiency bourdary
Health ... Health and safety exposurc limit
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HSEL: Health and safety exposure Linmn X: Longitudinal RUN_Z? D'Seat

FDP_B: Fatigue-decreased proficiency baundary Y- Transverse 7]
RCB: Reduced comfort boundary ‘4

RAMS: Vibration R.M.S. accelaration (m/s2) Z: Verucal May 20, 1992 PLS truck
Exposure: 10h Om ACB FOPB [HsEL

(HZ) RMS / FOPB }__J_J_A __1_1_§_|_1__1_],
]

©.00/0.131
0.00/0.191
1.30/0.536

1.00

0.00/0.191
007/0.191
11/0.477

1.26

0.00/0.1N
.00/0.191
.32/0.425

1.59

N<X NL<X N<X

.00/0.19
00/0.19
.16 /0.379

2.00

0.00/0.24

2.52

N<X N<X

0
o
0
o
0
0
2
0.00/0.241
0.32/0.338
0.00 /0.303
3.17 0.00 /0.303
o
o
0
o
o
0
o

.69/ 0.301

0.00/0.383
00 /0.383
59/0.268

4.00

N<X N<X

0.00/0.462
00/0.482
51/0.268

5.04

0.00/0.608
00/0.808
.41/0.268

6.35

0.00/0.760
0.0070.760
0.38 /0.268

7.94

0.00 / 0.957 |
0.00/0.957
0.36 /0.335

10.00

0.0071.206 N
0.00/1.208 :
0.35/0.422

12.60

0.00/15819
0.00/1519
0.42/0.531

15.87

00071914
0.00/1914
0.2710.670

20.00

NxX N<X NS} N<X NLX N<X N<X

0.00/2.411
0.00/2.41
0.20/0.844

25.20

N < X

0.00/3.028
0.00/3.038
0.17/1.063

31.75

0.0073.827
0.02/3.827
0.15/1.340

40.00

N<xXx N<x

: 0.00 /4823
! 50.40 000/4823
; 0.127/1688
0.00/6 076
0.00/6076
0117227

|
|« 63.50

N<x N<X

(o8| 1.0 RMS/FDPB ratio 10.

S VS NN GRS (NS SO TUNS S T R T L R (U S |
17-MAY 94 13:10:%9 '"_|—|—'r'—' —'l' T _f_'_r_T_T _T-_' L i e § ﬂ_l TTTIY TTTY j T T j 1 '7‘[‘7—' _r'—rﬁ'—l*']

-20 -10 0 {deciBels) 10 20

Course: #1 APG
Speed: 14 mph
Note: HHA of PLS truck, driver (seat)
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UShhkL susmeyy of analysis
per ISO-2631* guideline on RUN-33 P-geat
whole-body vipration (WBV)

17-MAY-94 13:12:02

Sensor.... P-sBeat

Cou-ze.... #5 APG

Speed..... 5 mph

vehicle..,. PL3 truck .

Date...... May 20, 1892

Note...... HHA of PLS truvk, passenger (seat)
Third-octave bands with greatest Durations of WBV exposure
weighted RMS accelerations (m/s?) before reaching I1SO limits*

(riven in hours:minutes)
¥: Longitudinal

(hhiz) actual weighted COMFORT FA', IGUE HEALTH
63.50 0.0000 0.00060 0:01 0:01 0:01
50 40 0.0000 0.0000 0:01 0:01 0:01
40.90 0.06000 0.0000 0:01 0:01 0:01
31.75 0.C000 0.0000 0:01 0:01 0:01
25.20 0.0000 0.0000 0:01 0:01 0:01

Y- Transverse

i
r . 8
| {liz) actual welghted COMFORT FATIGUE HEALTH
r_ £2.50 0.0G00 0.0000 0:01 0:01 0:01
! 0,40 0.0000 0.0000 0:01 0:01 0:01
i 4C 00 0.0000 C.0009 0:01 0:01 0:01
i 211.75 0.0000 6.000GC 0:01 0:01 0:01
i 25 20 0.0000 0.0000 0:01 0:01 0:01
Z: Vertical
(Hz) actual welghted COMFORT FATIGUE HEALTH
2.00 1.2400 0.8768 0:11 l:44 5:03
1.30 1.2400 0.6200 0:18 3:01 8:11
3.7 0.5400 0.+807 0:34 4:26 11:30 ’
4.00 0.3500 0.3500 1:08 6:58 17:13 g
6.35 0.3300 €.3300 1:16 7:33 18:30 . h
* International Standazda Org.i. zation 18D 2631: Comfort ... Reduccd comtort bouundary
Fatigue ... Fatiguce-decreased proficiency boundary
Health . . Health and safreity exposure limt ?‘
£
\’i
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HSEL"
FDPB:
RCA-
RMS:

1.00

. 1.26

2.G0
2.52
3.17
4.00
5.04
6.35
7.94
10.00
12.60
15.%7
20.00
25.20
31.75
40.00
50.40

63.50

17-MAY.-94

Haalth ard safety exposure it
Faugue-decreased proticiency boundary
Reduced comiort bomndary

Vibration R.M.S accalaation in/32;

Exposure: 10h Om

AMS / FOPG

X. Longitudinal
¥: Transverse
Z: Verucal

RUN-33
May 20, 1992
IFora

P-seat
PLS truck
IHSEL

TP SN I R S T N
111 1 1_1 L JJJJ_L._.' ]
T

RCE

il

| T S g
|

0.00 /0,191
000:0 191
124/0536

0.cO0/0.13
0.00/0.157
0.10/0.477

N N

0070191
0.00/0.191
0.187/0.425

000/C 1N
0.00/C.iy1
1.24/0°79

0 00/0.2a1
0.0070241
0.23/0.33¢

N<xX Nox N

0.00/0.303
0.00/2.303
0.54 /0301

N <X

0.00/9.383
0.00/0 383
0.35/0.2G8

N <X

0.00/0.482
0.00/0.482
0.28/0.268

N < >

0.00/0.608
0.00/0608
0.2370.268

N <X

N~ >

00,0857
.00 /0957
22/0.33%
00 /1.206
00/1.206
.22 /0.422

N<Xx N<XXx

000/15619
0.00:1.519
0.26/05N

N < X

0.00/1414
000/1914
0.20/0.670

N << x

000/2411
0.00/2.411
0.14/0.844

N<X N=<X

N < X

000/4823
000:4823
0.10/1.¢88

M~ X

000/6.076
0NG/6076
0o08/2127

N <X

13:19 02

Course:
Speed:
Note:

S S B PR
LI T I T T T —' T T Iﬁﬁﬁ-—‘r_l

.0 RMS/-DPB rativ 10.
_ ]

ke TR i e = T )

-10 0 (deciBels) 10 20

J—
T

L1.ad
s

#5 APG
5 mph
HHA of

PLS truclk, passenger (scat)

65




USAARL summary of analysis
| per ISO 2631* guideline on RUN-33 D-geat
: whole-body vibration (WBV)

17-MAY-94 13:19:02

! Sensor.... D-seat

Course.... #5 APG
. Speed..... 5 mph
' Vehicle... PLS truck
| Cate...... May 20, 1992
l Note...... HHA of PLS truck, driver (seat)
{ Third-octave bands with greatest Durations of WBV exposure
3 weighted RMS accelerations (m/s?) before reaching IS0 limits*
i (given in hours:minutes)
: X: Longitudinal
! ( .z) actual weilghted COMFORT TATIGUE HEZLTH
! 63.50 0.0000 0.0000 0:01 0:01 0:01
: 50.40 0.3G600 0.000G 0:01 ¢ vl 0:01
% 40.00 0.0000 0.0000 0:01 0:01 0:01
i 31.75 0.0000 0.0000 0:01 0:01 0:01
% 25.2¢C 0.0000 0.0000 0:01 0:01 0:01

Y: Transverse

P L. PP

: (Hz! actual welgjhted COMFORT FATIGUE HEALTH

i

K

% 63.50 0.0000 0.0cC00 0:01 0:01 D:01

: 50.40 0.000C 0.0000 0:01 0:01 0:01

E 4v.00 0.0000Q 0.0000 0:01 0:01 0:01

e 31.75 0.6000 0.0000 0:01 0:01 0:0L

R 25.20 0.0000 0.0000 Q:7 1 t:0% 0:01

1

1 Z: Vertical

5 (Hz) actual weilghted COMFORT FATIGUE HEMLTH

i 2.00 1.0900 0.7707 0:12 2:09 6303

5 1.00 1.0700 0.5750 0:30 3:46 10:00

. 3.17 €.5100 0.424u 0:40 4:48 12:22

g 4.C0 2.3400 0 2400 1:13 7:15 7:50

i 6.34 0.280v 0.280. 1:42 9:206 22:37 ‘
A e o o v e o e e — —— —— i
3 ¥
E * latcrnatiunal Standerd: Qraamizaeticn 120 27 31: Comiort . . Reduced comfort loundary Zﬁ
K, ¥Faligque ... Falique-decreased proticiency houndary “

i Hralth ... Health asd safety exposurs limait




HSEL- Heailth and safely exposure imit X Longitudinal _ _

FDPB: Faungue-decreasea protictency houndary Y Tiansverse RUN 33 D se at .
RCB: Reduced comfort boundary v \ s

RMS: Vibraaon 8.M.5. accelaration (m/s2) erhica '\nay 20, 1992 PLS truck

Exposure: 10h Om '

FDPB lHsEL
TR 1! 1 1 _ JE |

I ' T 1 =T T LA |

h e

(HZ) AMS 1 FOPB }111411111

000/0.191
1.00

000/0.191
1.07/0536

0.00/0.191 _
. 1.26 0.62/0.191 ) T
0.09/0477 . L g
000/0.191 :
0.00/0.191 “
0.16/0.425 ; :

1.89

0.00/0.191 R}
0.00/0191
1.08/0379

2.00

0.00/0.241 l‘:.
00/0.241
22/0.338

2.52

3.17

N<X N«<X N<¥ N<X RN<LX N<X

0.
0.
0.
G.
0.

0.00/0.333
0.00/0.383
0.34/0.268

4.00

G.00/0 482
0.00/0482
".2670.268

5.04

MM O N<X

0.00 /0608 L\;
0.00/0.608 v
3.28 /0.268

6.35

0.00/0.7C0
0.60/0 760
0.22/0.268

N<X N<X

000/04957
0.00/0.957
0.21/0.33%

-
o
(=
o

N x

0.0011.206 ;
0.00 ! 1.206 .
01770422 . .

0.007/1519
0G0/i8519
0.257/0.55

15.87

N W N < X

00D0/1.914
00071914
0 i2/0670

*ay

20.00

N ™

200 2413
0.00/2411
011/0844

4%.20

N>

0.00 /3038 .
©n0r3038 g
D12/71.052

31.75

No<

> 0£0:3827 it
40.00 ~ 0003827

e 01171340 -

000r48:3 .
000/4.¢ 7
O.0B/1.888

30.40

N

¥ 0.00/6.07C “u

- 63.50 VN0 /6GI6 B
0.07:2127 =
Q.1 1.0 RMS/FDPB ratio 10. N
At S Sy s s ‘

-20 -10 0 (deciBels) 10 20

N

l — - o i
17 MAY. 94 1319 Q2 | i S T Tt e Jie S B e B

Ccurse: #5 APG
Speed: 5 wmph
Note: HHA of PLS truck, driver (seat)
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USAARL summary of analysis
per IS0-2637 * guideline on

[RU‘N-34 P-seat

whole-body vibration (WBV) -
17-M0Y-93 12:19:03
Sensor.... P-geat
Course. .. #5 APG
Speed..... 7 my.ia
Vehicle PLS truck
Date...... May 20, 14982
Note...... HHA of FPLS truck, passenger (seat)

Third-octave bands with greatest

Durations of WBV exposure

weighted RMS accel  .ations (m/s?) before reac“ing ISO limits*
{given in tliours:minutes)

X: Longitudinal

(Hz) actual weighted COMFORT FATIGUE HEALTH
6€3.50 0.0000 0.0000 0:01 0:01 0:01
50.40 0.0000 0.0000 0:01 0:01 0:01
40.00 0.0000 - .09000 0:01 0:01 0:01
31.75 0.0000 0.Co20 C:01 0:01 0:01
25.2. 0.0000 0.0000 0:01 0:01 c.21
Y: Transgverse

(Hz) rictual weighted COr fORT FATIGUE LEALTH
63.50 0.00.2 0.00060 0:01 0:01 0:0%
50.40 0.9000 €.0000 0:01 0:01% 0:01
40.00 0.v000 0.0000 0:01 0:01 0:0%
31.75 0.0000 0.0000 0:01 0:01 0:0M
25.20 0.0000 0.0000 G:01 Q01 0:91
Z: Vertical

(Hz) a~tual weilghted COMFORT FAT1GUE HEAL"H
2.00 2.5900 1.72314 0:G1 0:22 1:36
1.00 2.9400 1.4700 0:01 0:37 2:17 .
5.04 0.6000 0.6600 0:16 2:45 730

3 17 0.7200 0.6410 0:16 2:53 7:50
6.35 0.5%800 0.5800 0:22 3:20 &:57 .
* Internationa! Standards Organy . e T8 20 4. “omfr: Peducea tomforl bounary

Fatigue Fatigu=-decreased proficiency buundary

Health Hoalth andd safery exponure somil




HSF!. Haalth and safety expasure rme

FDPD  Fatigrue dasreased proficiency Luyngary
RCB: Recuced comtort boundaty

FMS- Vibraten R M.S acceleration (mis2)

Exposure; 10h OUn

Hz)
1.00

1.26

1.5

2.00

A7

(&)

4.00

5.04

6.35

~
)
Y

10.00

15.8/

20 G0

N
53}
At
(S

31.75

40.00

50.40

63.50

17-MAY-S4

N4Y NOX N<x M<x

N X

N<Y MN<X N<X N<x NOX

N

N NL<X N<X i< NMax

e X O N<X

N < X

RIAS /FDFB

C00/G191
no0s0.1e"
294,053¢

00L/0.AMN
C00/019%
W24/0477

0.00 /5191
0030 1N
038/0.426

000/0.19;
0000191
25970375

0.00/0.241
0.00/0.241
0.36/0338

0.00/C 303
000 /C 302
0.72/0.3M

0.04/03L3
0.4:7 70363
0.50/0.268

0.00/0.482
00270482
0.66/0.268

0.00/0.608
£.00/0608
0.58 /0.268

.00 7/0.760
DRV RV
.46 /0.268

0.00/0 957
O0L 03957
2.8 10.335

G 007/1.206
G L0/ 206
044/0422

0001919
000/1570
043/035N

C00/1914
Q2L /1914
02270670

000/241
0.00/2a11
0.27/0844

0G0 /3038
GGO/3038
0.12/1.063

2001”827
J0072.82/
*12/1 349

00l /4823
0G0/4823
0.1171.688

uo0t/6076
Q.00 /5076
003%/2.127

131923

x

Lonp.tudina: RUN-34 P-seat

Trane €. 59

verucal May 20, 1992 PLS truck
RCS lForR [T

i

:. USRS S [ S S S Y
T

J S W __._4‘, [P N U ST SN VR S G WS SO (S S
EEE TR T — T T 1T T

—d

i

P

1.0 RM5/FDPB ratio 10.
T R ST o b 1 — o
_7‘7'_"-”] T "j -1 1—‘1—l"1—| —l"""'l Tﬂﬁ'7—l il B B | _1—] 1 T T ‘l
-19 0 {deciBels) 10 20
#5 APG
7 mph

HIA of PLS truck, passenger (seat)

G9




USAARL summary of analysis —
per IS0O-2631* guideline on RUN-34 D-peat
whole-body vibration (WBV)

17-MAY-94 13:19:03

Sensor.... D~-geat
Course.... #5 APG

Speed. .. .. 7 mph
Vehicle... PLS truck .
Dite...... May 20, 1992
1 Note...... HHA of PLS truck, driver (seat)
Third-octave bands with greatest Durations of WBV exposure
weighted PMS accelerations (in/s?) betfove reacning ISO limits*

{ziven in bours:mivutes)
X: Longitudinal

(Hz) actual weighted COMIPORT FATIGUZ HEATTH
63.5C 0.0000 0.0000 0:01 0:01 n:01
50.40 0.0000 0.0000 G:0l 0:01 G:01
40.00 0.06000 0.0000 0:01 0:0L 0:01
31.75 0.0000 0.0000 0:01 2:0. (:01
25.20 0.0000 0.000C0 0:01 0:01 C:01

Y: Transverse

(Hz) actual weighted COMFORT FATIGUE HEALTH
63.50 0.0000 0.0000 0:01 0:01 0:01
50.40 0.0000 0.0000 0:01 0:01 G:01
40.00 0.0000 0.0000 0:01 0:01 0:01
31.75 0.0000 0.0000 0:01 C:01 0:01
25.20 0.0000 0.0000 0:01 0:01 0:01

Z: Vertical

(Hz) actual weighted COMFORT FATIGUE HEALTH
2.00 2.7600 1.9516 0:01 0:18 1:25
1.00 3.0600 1.5300 0:01 0:34 2:10
3.17 0.88090 0.7834 0:12 2:04 5:56
6.35 0.7600 0.7600 0:12 2:12 6:11
5.04 0.5700 C.5700 0:24 3:27 “:11 .
* International Standards Organizetion ISO 2631: Comfort ... Reduced comfort houndary
Fetigue ... Vatague decreased proficiency boundary
Health ... Health and safety exposure Limit
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HSFL Haalth and $Bfely exposure imit

FDFB Fat.gue-decreasad proticiency boundary
RCB Raduced comfort boundary

AMS- Vihration R.M.S. acceleration (m/s?}

Exposure: 10h Om

(-HZ) 7 n@s /rpPe

X Lengaudinal
Y: Transverse
Z Vertical

RUN-34
May 20, 1992

|FDPP

D-seat
PLS truck

000013
3.06,/0530

2.0010.191
1.00

N <X

0.00:0 191
0.00/0.191
0.25/0.477

1.26

N <%

0.00:0.191
0.00/0.191

1.59

N X

2.00

N < X

2.52

N
coo
f Y=
-0
[=]
(S
-
=

3.17

N < >

4.00

0.00/0 482
0.00/0 482
0.57/0 268

5.04

N<» N-<Xx

0.00/0.608
0.00/0€08
0.76 10 268

6.35

N < x

0 00/0 760
0.00:0.760
0.44 10.268

7.94

N <X

0 00/095%7
0.00/0.957
0.36/0335

10.00

N <X

0.6G/1.20€
0 0971.206
0.47/0422

12.60

N o= X

0.00/1.519
Q007151
0.61/053

-
4]
=)
~

N <%

00071914
0.03/71.914
025/0.670

20.00

N %

Q0072411
0.00/2.411
0.28/0.844

25.20

N o< X

< x
O
O
~
W
O
w
&

31.75

490.00

~N< >
Coo
—-—o0
L X=]
=
(AN
o
~
~

50.40

N < X

63.50

N < %

17 MAY.44 131903 { T A

}_J.__L_J_J_I_ | )

0 PMSIEDPRB rate 10. ¢

[T T S | [ | [
R A e e O e B R S e .

{deciBels) 10 20

Y S S (N S
H T T R Ty T

1.
i R
R B s A RS N |
¢

#5 NAPG
7 mph
HHA of PLS truck,

driver (seat) :,
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USAARL summary of analysis
per ISO-2631* guideline on RUN-35 P-geat
whole-body vibration (WBV;
17-MAY -3¢ 13:19:03
Sensor.... P-sBeat
Course.... #5 APG
Speed..... 6 mph
Vehicle... PLS truck N
Date...... May 20, 19932
Note...... HHA of PLS truck, passenger (seat) ]
Thi .d-octave bands with greatest Durations of WBV exposuce
weighted RMS accelerations (m/s?) before reaching ISO ilimits*
(given in hours:minutes)
X: Longitudinal
(Ez2) actual weilghted COMFOQORT FATIZUE HEALTH
63.50 0.0000 0.0000 0:01 0:01 0:01
5C.40 0.0000 0.0000 0:01 0:01 0:01
40.00 0.0000 0.00C0Q0 0:01 0:01 0:C1
31.75 0.0G00 0.0000 0:01 c:01 0:01
25.20 0.06000 0.0000 0:01 0:01 0:01
Y: Transverse
(Hz) actual weighted COMFORT FATIGUE HEALTH
63.50 0.0000 0.0000 0:01 0:01 v:01
50.40 0.0000C 0.0000 G:01 0:01 0:01
40.00 0.0000 0.0600 0:01 0:01 0:01
31.75 0.0000 0.0000 0:01 0:01 0:02
25.20 0.0000 0.0000 0:01 C:01 0:01
Z: Vertical
(Hz) actual weighted COMFORT FATIGUE HEALTH
1.00 3.0900 1.5450 0:01 0:33 2:08
2,00 1.5400 1.0889 0:0% i:12 3:41
3.17 0.8700 U.7745 n:12 2:08 6:01
6.35 0 6300 0.6300 0:18 2:57 8:00
4.00 0.52060 0.5200 0:30 3:57 16:22 .
* [nternational Standards Or:inizetion 150 2631 Comfort . Reduced comfort bounudary
Fatigur ... Fagiyue-decrrased proficiency boandewy
Health .. Health and saf{rty exposure limat
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HSEL: Health and safety exposure limit

FDPA: Fatigue-decreased proficiency boundary
RCB: Reduced comfort boundary

RMS: Vibration R.M.S. acceleration (m/s2)

Exposure: 10h Om

Hz)
1.00

1.26
1.59
2.00
2.52
3.17
4.00
5.04
6.35
7.94
10.00
12.60
15.87
20.00
25.20
31.75
40.00
50.40

63.50

NX NS<X N<x N<S<X NXX Ndx N<X

N X N <X

P N M O N<X

N < »

N<X NL<X N<X NI%

N <%

No< %

RMS / FOPB

0.00/0.191
0.00/0.1%1
3.09/0.536

000/0.191
0900/0191
0.257/0.477

0.00/0.191
0.00/0.191
0.23/0.435

0.00/G191
0.00/0.131
1.54/0.379

0.00/0.241
0.00/0.241
0.32/0.338

0.00/70.303
€.00/0.303
0.87/0.3M

0.00/0.383
0 0G/0.383
0.52/0.263

0.0C/0.482
0.00/0.482
0.51/0D.268

0.00/0.608
0.00/0.608
0.63/0.268

VLU UL
0.00/0.760
0 45/0.268

0.00/0.957
0.00/0.957
0.34/0.335

0.00/1.206
0.00/1.206
0.41/0.422

000/1.€19
Q0071518
0.33/05N

Q.00/1 914
0.00/1 914
Q.18/0.67C

O0Qus2.41
000/ 2 411
0 217/0.844

00d/3038
0.0073.038
0.14/1.063

000/3.827
0.00/3.827
0.1271.340

0.0 /4823
0.00/4 823
G.1271.688

0.00/6.076
000/6 076
0.10/72.127

17MAY-94 13 13:03

| B S NN WY R S
[ T 1

X: Longitudinal
Y Transverse
Z Vernza

RUN-35
May 20, 1992

0.1 1.0 HMS/FDPB ratio 10.
_ [ | FYPUREIN RS S N TS — 1 — L
‘ T —r_l T=TTT Y —' YTUTTTYT T T T TTTTY _'_I TTIYITTY TV _' i i -Tﬁj ’—r—'r—v'—' ToTTTY ‘r—‘]
-20 -10 0 (daciBels) 10 20
Course: #5 APG
Speed: 6 mph
Note: IHHA of PLS truck, passenger (seat)
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USAARL summary of analysis
per 150-2631* guideline on RUN-35 D-seat ]
whole-body vibration (WBV)

17-MAY-94 13:19:%3

Sensor.... D-seat

Course.... #5 APG

Speed..... & mph

Vehicle... PLS truck .

Date...... May 20, 1992

Note...... HHA of PLS truck, driver (seat)
Third-octave bands with greatest Durations of WBV exposure i
weighted RMS accelerations (m/s?) before reaching ISO limits* -

(given in hours:minutes)
X: Longitudinal

(Hz) actual weighted COMFORT FATIGUE HEALTH
63.50 0.0000 0.0000 0:01 0:01 0:01
50.40 0.0000 0.0GC00 0:01 0:01 0:01
40.00 0.0000 0.0000 0:01 0:01 0:01
31.75 0.0000 0.0000 0:01 0:01 0:01
25.20 ¢.0000 €.0000 0:01 0:01 0:01

Y: Transverse

(Hz) actual weighted COMFORT FATIGUE HEALTH
63.50 0.0000 0.0000 0:01 0:01 0:01
50.40 0.0000 0.0000 0:01 0:01 6:01
40.00 0.0000 0.0000 0:01 0:01 0:01
31.75 0.0000 0.0000 0:01 0:01 0:01
25.20 0.0000 0.0000 0:01 0:01 0:01

Z: Vertical

(Hz) actual  weighted COMFORT  FATIGUE  HEALTH

210 2.3400 1.6546 0:01 0:30 1:53 N

1.00 3.0700 1.5350 0:01 0:33 2:09 B

3.17 0.8700 0.7745 0:12 2:08 6:01 .

4.00 0.5000 0.5000 0:32 4:11 10:56 i

7.94 0.4800 £.4800 0:34 4:26 11:30 .

* International Stundards Organization ISO 2631. Comfort ... Keduced comfort houndary -.1
Fatigue ... Fatig:e-decreased proficiency boundary !

Health ... Health and satety exposure limit )
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HSEL: Health and safaty exposure limit X- Longitudinal _
FDPB: Fatigue-decreesed profiiency boundary Y- Transverie RUN 35 D Seat
RCB: Reduced comfort boundary

RMS: Vibration R.M.S. acceleration im/s2} Z: Verucal May 20, 1992 PLS thCk
Exposure: 10h Om RCB IHSEL

1]
T r‘

{Hz) Ams FopR  fietttad o : ST R R AR I

000/0.191
0.00/0.191
3.07/0.536

1.00

0.00/0.19
0.00/0.191
0.256/0.477

1.26

N <X N<X

0.¢0/0.191
0.00/0.131
0.35/0.425

1.59

N < >

0.00/0.1581
0.00/0.191
2.34/0.379

2.00

N < x

0.00/0.241
0.00/0.241
0.40/0.338

2.52

0.0070.303
0.00/0.303
087/0.301

3.17

0.0C /0.383
0.00.0 383
050/0.268

4.00

0.00/0.482
(.00/0.482
0.34/0.268

5.04

0.00/0.608
0.00/0.608
0.46/0.268

0.00/0.760C
0.00/0.760
0.48/0.2¢68

0.00/0.957
0007/0.957
0.31/0.335

10.00

$5.001/1.206
0.00/1.206
0.42/0.422

N<X NM<X N<X N=<X N<X N<X N<SXX N<XX

12.60

0.00/1513
000/1.519
.40/0.531

15.87

N X

0/1.914
0/1.914
1/0.670

.0
O

2

20.00

(¢}
o}
0
o]

N« x

0.00/241
0.00/2.411
0.22/0.844

25.20

0.0073.038
0.00/3.038
0.167/1.063

31.75

0.00/3.827
0.00/3.827
0.1271.340

40.00

oor/4823
0.00/4 823
013/1688

50.40

0.00/6.076
0.00/6.076
0.10/2.127

MXX N<X N<X N<X N<X

63.50
0 RMS/FDPB ratio 10

U [ VR SR S W T S S |
=

s I B TR I R B T Rt e
(deciBels) 10

17-MAY-24 13.19.03

++
U
N
o]
9]

Course
Speed: 6 wph
Note: HHA of PLS truck, driver (seat)
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USAARL summary of analysis

per IS80-2631* guideline on RUN-36 P-geat
whole-body vibration (WBV)

17-MAY-94 13:19:04

Sensor.... P-seat

Course.... #4 APG

Speed.. ... 10 mph

Vehicle... PLS truck

Date...... May 21, 19592

Note...... HHA of PLS truck, passenger (seat)
Third-octave bands with greatest Durations of WBV exposure
weighted RMS accelerations (m/s?) before reaching ISO limits¥*

(given in hours:minutes)
X: Longitudinal

(Hz) actual welighted COMFORT FATIGUE HEALTH
63.50 0.0000 6.0000 0:01 0:01 0:01
50.40 0.0000 0.0000C 0:01 0:01 0:01
40.00 0.0G00 0.0000 0:01 0:01 0:01
31.75 0.0000 0.0000 0:01 0:01 0:01
25.20 0.0000 0.0000 0:01 0:01 0:01

Y: Transverse

(Hz) actual weighted COMFORT FATIGUL: HEALTH
63.50 0.0000 0.0000 0:01 0:01 0:01
50.40 0.0000 0.0000 0:01 0:01 0:01
40.00 0.0000 0.009%0 0:01 0:01 0:01
31.75 0.0000 0.0000 0:01 0:01 0:01
25.20 0.0000 0.0000 0:01 0:01 0:01

Z: Vertical

(Hz) actual weichted COMFORT FATIGUE HEALTH
4.00 0.4800 0.4800 0:34 4:26 11:30
3.17 0.4700 0.4184 0:47 5:24 13:45
2.00 0.5900 0.4172 0:47 5:26 13:48
5.04 0.3100 0.3100 1:25 8:12 20:00
6.35 0.2700 0.2700 1:49 9:53 23:37
* Internataonal Sta ards Organizat.on 150 2631: Comfort ... Keduced comfort boundary
Farigue ... Faligue-decreased proficiency boundairy
Health ... Health and safecty exposurc limit
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HSEL. Hoalth and safety exposure limit X Longitudinal - _
FDPB: Faugue-decroased proficiency boundary y- RU N 36 P seat
RCB: Reduced comfort bouncary

RMS: Vibration R.M.S. accaleration tm/s2) 2. Verucal May 21, 1992 PLS truck
Exposure: 10h Om

Transverse

(Hz) AMS / FDPB

0.00/0.191
1.00 0.00/0.191

0.28/0.536

0.00/0.7191
000/019
0.02/0.477

1.26

0.00/0.191
0.00/70.19%
0.09/0.425

1.59

G00/0191
0.00/0.191
0.59/0.379

2.00

0.00/0.241
0.00/0.241
0.19/0.338

2.52

0.00/0.303
0.00/0.303
0.47/0.301

3.17

0.00/0.383
0.00/0.283
0.48 /0.268

4.00

000 /0.482
0.00/0 482
0.31/0.268

5.04

0.00/0.608
0.02/0.608
0.27 /0.268

6.35

0.00/0.760
0.00/0.760
02270268 o T T

7.94

0.00/0.957
0.00/0.957
Q.16 /0.335

10.00

N<SX N<Xx N<X N<X N<x}x N<Xx N<X N<X N<X NJOx N<X

12.60

15.87

20.00

0.00/1914
0.14/08670

0.00/2.411
000/241
013/0.844

25.20

0.00/3.038
31.76 0.00 /3038
- 0.10/1.063
0.00/3.827
0.00/3.827
0.10 /1 340

40.00

000/4.823
0.00/4.823
0.06 7 1.688

50.40

000/6.076
000/6076
00672127

63.50

N<SX N<Y N NOX N<XX NLSX NAX N<XX

0.1 1.0 RMS/FDP3 ratio 10.

S VS T NS WYY YOS G SIS S | 1 SIS P (SR S W
17-MAY-94 13.19:04 | o i S S e S S S Sy A S S e Tt St e Sl TTYTVTT T T T T T T T T T

M
-20 -10 o] {deciBels) 10 20

Course: #4 APG
Speed: 10 wmph
N te: HHA of PLS truck, passenger (seat)
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-»r

USAART, summary of analysias

per IS0-2631* guideline on ! IUN-36 D-seat
whole -body vibration (WBV) l
17-MAY-94 13:1v:04
Senscr.... D-seat
Course.... #4 APG
Speed . ... 10 mph
Vehicle... PLS truck .
Date...... May 21, 1%92
Note...... HHAR of PLS truck, driver (seat)

Third-octave bands with greatest

weighted RMS zccelerations

s/ 8%)

Purations of WBV exposure
before reaching 180 limits*
(given in hours:minutes)

X: Longitudinal

(l11z) actual weighted COMFORT FATIGUE HEALTH 1
63.50 0.0000 0.0000 0:01 0:01 0:01
50.4ac €C.0000 0.0020 0:01 0:01 0:01
40.900 0.0000 0.0000 6:01 0:01 0:01
31.75 0.0000 0.0000 0:01 0:01 0:01
25.20 0.6000 0.000C 0:01 0:01 0:01

V. Transverxrsge

(Hz) actual weighted COMEORT FATIGUL HEALTH

|
63.5N 0.0000 06.0000G 0:01 0:01 0:01
5G.40 C.6000 0.C000 ¢c:07 0:01 0:01
40.00 0.0000 G.0300 0:07 0:01 0:07
31.75 0.0000 0.0000 0:01 0:01 0:0"
5..0 0.0000 0.0000 ¢:01 0:"% C:0.
Vertical
2 actual welghted COMFORT FATIGUR #BEALTH
4.00 0.5600 0.5%600 0:24 3430 Q:23
2.00 0.6500 0.49550 0:38 4:47 12:11 i
3.17 0.470C G.41084 0:47 5:24 13:45
6.35 2.376G0 ¢.2700 1:Q02 ©:26 1¢6:02
5.04 £.3600 0.3600 1:00 6:41 16:37 .
* Inteun ational Standards Cryuenmication W50 2631 Confort ... Reduced vonmtort boundar y
Fatigane - . taiiyue decreascd proficiency boanda y

Bealth

. Health and gately exposure limit

¢




HSEL:

N FOPB. Fatigue-decreased proficiency houndary
\.\\‘ RCB- Raducec comfort boundary
[

Heaith snd safsty eaposure it
RM<: Vikration R.M.S. azceleration (m/s2)
Exposure: 10h Om

lrnxlnl

. Vearucel

Lonrgstudinal

RUN-36
May 21, 1992

lFore 'HSEL
p-mmmmm'm RREIAT I AN

D-seat
PLS truck

- lianasgise

(“Z) AMS /TDPE T - == I l_-*—L*-JV = -l—:T e .'J’:-‘;."y';_*‘—j 1:F—‘-‘::‘—' —_ !
[ X 0.00/0.191% !
& 1.00 v o0.00/0191
l\ﬂ‘, Z 02710536
\\\ X 000709
- 1.26 Y 000/0.191
N\ Z 002/0477
\ X 0.06/0.191
AN 1.59 v o.00:0.191
R - Z 0.10/0.42%
X 0. "9t
2.00 v oo00/uM
© 065/0373 o AR S TR
. X 08 0.7
.82 v ovosuran
013 /0.336
X 000 %333
217 vy 0ulr03u)
7 047:630
R L k]
G060 v uinroses
2 05L/C 7mR
. 0.00/0.487
.04 v conj0a82
7 0.3t 5268
. X C.00 “0.508
G6.3% v codraves
/7 037/0.268
- X Q00 a%0
.59 v ok
J 0.23:0.360
X 0006457
.00 v 00270957
2 022/0.33%
X 00071206 .
12,60 v catrra
Z Ge3i0&47 b
¥ 003781
15.87 v ocua:iers
Z 2970831
X 0O 1814
X 2000 v 009:1914
N 7 0.15:/0.,70
X\
N X GOuizan
b 20,20 v oov.2em
E"’- 2 013/08ed
M
LY L1073.038
31.7H v oours3oeae
2 LA 71 U63
) ¥ 0007827
40,00 ¥ amiaxer
Z 0.0371% 3240
M A V0074873
80.40 v 000sag23
Z 007 1.0k
o X CU0/LOTE
* 03.50 ¢ vcorene
Z ouvii2127
0.1 1.0 HKMS/FDP3S ratic 10,
| TS SRS SRS SIS [ N SR T S G SR TORUT WU SRR JRRSY
TIMAY 26 131504 (777 Ty T YT T T O o oy CTITTT T T Y O ovTY Y vt T YT
-20 -10 0 (deciBels) 10 20
Course:  #146 DPG
Speed. 10 wmph
P Note: HHA of PLS trock, driver (seat)
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{ USAARL summery of snalyris
£ per 1380-2631* guildelilne on

whoie-hudy vibraZion

PEXE

P-gseat

RUN-38
| Sy
17-MAT-Y3 13:16.03

pmin —
‘ Senanr | . .
I Course...
| Rnead |,
Vehi~cle ...
Date......
i Note......

D ssac

#4 APG

-

PLS
HMay
HEE

5 mph
truck

1992

of PLS truck, passenyar (geat)

Third- osctave bands witli greatest

Duraticns i WBV expesure

welighted RMS acceleraticrs {m, .., before reaching 150 limits*
(given in hours:minutes)
¥: Longitudinel
{Hz) actual weilghted COMFCORT FATIGUL HEALTH
63.50 0.0000 0.0000 0:01 £:01 0:02
50.40 0.07200 C.0CuY v:0l 0:01 0:01
40.00 0.0000 0.00CC 0:01 0:01 0:01
R 0n.CCC3o 0.0000 0:01 L:O0L J:01
25.20 ¢.0000 0.0000 0:01 0:01 0:01
Y: Transver-e
(Hz2) actz) weighted COMFORT FATIGUIE HEZALGH
63.50 c.zgo0r 0.0000 0:01 0:01 0:01
50.40 0.0000 0.5000 0:01 0.C1 0:01
40.vl ¢ 0000 0.0000 0:01 0:01 0:01
31.75% 0.0000 0.0000 0:01 0:01 0:03
; =5.20 0.000CC 0.0000 0:01 C:01 uv:01
-: Vertical
[ (Kz) actual wailghted COMTORT FATIGUE HEALTH
2.00 1.2900 0.8122 0:01 1:37 4:46
o 1..00 0.8300 0.2150 0:4¢8 L:28 13:53 .
fi 6.35 0.2700 0.270C 1:49 9:53 23:37
- 4.C0 0.250C0 0.2500 2:03 10:57 25:52
o 2.17 0.2600 0L2315 2:19 12:07 28:22 .
2} * Inturnational Standards Crjanization 1SGC 2637 Comtyurt. ... Reduced comfort boundary
| 3 Fatigue ... FaLigur-decreased proficiency boundary
ﬁ ¢ Health . . Health and gatety exposule limiw
I
i
I,
| 80



HSEL. Hsaith and safe'y gxposure it
FOPE: Fatipus decreascd proticiency houndary

RUN-38
RCH: Reduced comfart hgundary

RM3: Vibration R M.S acceleration (m/s2} ¢ Vericat May 21, 1092

X Longtudinal
Y Transvers.

Exposure: 10h Om Ircr lFoPB HSEL

M2l e L.
{Hz) RMS 1 FDPB e

0007/0.191
1.00

0.00/0.191%
0.83/C5u6

N o< X

0.00/0.191
0.00/0.191
0.07:/0.477

. 1.26

N <%

¢ 00/0 191
002/0.7¢1
0.19/0.42%

-
o
[{e]

X

C.00/0.11
0.00/0191
1.29/90.379

N

o

]
NoCx

0.c0:0.241
0.00/0 241
0.14/0.338

N

[34]

N
N<

0.00/0.303
0 00/0.303
0.26/0.301

[

-

]
NoOX

0.60/0.383
000/0.383
G.25/0.268

4.00

0.00/0.482
G00/C 482
0.22/0.268

5.04

N<Y N<x

0 00/0.60u
000/0.608
0.277/0.268

6.35

N %

0.00/¢.7€0
0.00/0.760
0.17710.268

7.94

NTX

000/09357
000/0957
Q13702338
4]

0.

N o< X

001206
00/1 206
0.12/0.422

-t
N
o
o
N

00011519
.02/ 519
G605 . . 2

15.87

N <

0.00/1.314
00C/1914
C.15/0.670

20.00

N

120727411
Q007241
0.11/90.844

25.20

N X

0.00/3.038
000/3038
C.09/1.063

31.76

[N

onnt3 827
U 00/3.827
z 0.10/71 340

< =

40.00

X 0.00,4623
50.40 v 000/4823
2 0.061.688

X 000:6.076
. £3.50 v 000/6.076
2 00572127

P-seat
PLS truck

0.1 1.0 RN G/FDPB ratio 10.
_ - RS S U UG WY PRy S U S SRRENU SR P S G S S
17M/\Y.91 13 1005 I L B B | 'l T YTy ‘] kit B e § 'l =T TTTOY TTTYTOT v‘—‘[ TCTT Y 1 | b SR Sle | ] T LA Sl l
20 -10 0 {deciBels) 10 20
Course:  #4 APS
Snecd: 5 mpl
Not: miA of PLS truck, passeunger (seat)
a1




USAARL summary of analysis
per IS0-2631* guideline on RUN-38 D-seat
whole-body vibration (WBV)

17-MAY-94 13:19:905

Sensor.... D-geat

Course.... #4 AFPG

Speed..... 5 mph

Vehicle... PLS truck .

Date...... May 21, 1892

Nete. . . ... HHA of PLS truck, driver (seat)
, Third-octave bands with greatest Durations of WBV exposure
: weightcd RMS accelerations (m/g?) before reaching ISO limits*
4 (given in hours:minutes)
B X: Longitudinal
: (Hz) actual weighted CGMFORT — FATIGUE  HEALTH
1
; 63.50 9.0000 0.0000 0:01 0:01 0:01
? 50.49 0.0000 n.0000 C:01 0:C1 G:01
4 40.00 0.0000 0.0000 0:01 0:01 0:01
: 31.75 0.0000 0.0000 0:01 0:01 0:01
i 25.20 0.0000 0.0000 0:01 0:01 C:01
i
i ¥Y: Transverse
i
§ (Hz) actual welghted COMFORT FATIGUE HEALTH
% 63.50 0.0000 0.0000 0:01 0:01 g:01
£ 50.40 0.0000 0.0000 1:01 0:C1 0:01
" 40.00 ¢.0000 0.0000 L:01 0:01 0:01
i 31.75 0.0600 0.0000 0:01 0:201 0:01
o 25.20 0.0000 0.0000 0:01 0:01 0:01

Z: Vertical

¥ (Hz) actual weighted COMFORT  FATIGUE  HEALTH

- 2.00 1.3400 0.7475 0:01 1:30 4:31

R 1.00 ¢G.8700 0.4350 0:42 $:07 13:04

i 3.17 0.3800 0.3383 1:14 7:18 17:55 ’
4.00 0.2800 0.2800 1:42 9:26 22:37
5.04 0.2300 0.2300 2:20 12:12 28:32 .

* International Standards Grganiza oon 1D 5 211 T omtore kedr ed comtort boundary
' Sartaome Poar e dacpeaaed prout.~ir 2y Leoundary
I RIS st noand aafety exposurs limt

x




HSEL. Healih and safety exposw@ hrnit X Loagitudinal - -
FDPB  Faugue-decreased prof ciency boungary Y. Yransverse RUN 38 D Seat
RCB: Reduced comtoit buuniary

AMS: Vibrauon R MG accefarztion (mis2) 7 Verren May 21, 1992 PLS truck
[xpnsure 10h Om lrce 'roPe IHSEL

..... . 3
(HZ) RMS / FDPE. }_J_J_J_J _Jd ,J__l_.L‘._‘ A T S O oy JOut S __1_.l~1 . _L_l_l_L_J_..‘ I T |

T T T 7 7 ‘I i T T T

000/0 161
0.00 10.141
0.87/0.516

000/0.191
Q.00/09N
0.07/0.477

NX N<x

000/0191
000/0 M
0.20/0 425

1.68

N <X

0.0/ 19
000/ 1N
1.34

2.00

N ¢ X

2.52

N < =

8/0 338

00 /0 303
00 /G303
10.301

3.17

NOOX
W

/10 363
10.363
10.268

4.00

N
mSS =

5.04

588

6.35

N N<Xx N<XX

]

—~——
o
o
o
o«

=}
<
o
~
o
<

7.94

N <%

-

an O
~
(=4
~
<
(o]

00 /0.957
00 /0.257
11/0.3356

10.00

<
Q.
0.
0
0.
0.
0.
Y]
0.4
0.
0.
0.
¢
Q.
0.
Q.
o]
0.
o}
0.
0.

N <K

00/1.206
OC 7 1.206
10/0 422

12.60

BN X

G.
Q.
0.
0.00:1.5619

0C0/1.5%2
016/05MN

15.87

N

00071914
GOU/1 914
Q14/G670

20.00

~N <X

0CO/2.4%1
000241
0.11/0.844

25.20

N < %

0.0C /3038
000/3033
0.09/1.063

31.75

N <X

00073827
0.0G/3.827
Q031 340

. 40.00

N < X

00074823
0.00:4823
GO7716H8

£50.40

N =< >

Q00,6076
G00/6076
GOt 2127

N < x

B rativ 10.

<
i T
. 2
U
>
»—G

' 63.50
17 MAY Y4 151905 [T R

.20 -10
, Course: #4 ARG
; Speed: 5 wph
Note: HHA of PLS truck, driver (scat)
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USAARL summary of analysis

per 180-2631* guideline on RUN-40 P-seat
whole-body vibration (WBV)

17-MAY-94 13.19:06

Sensor.... P-sgeat

Course.... #4 APG

Speed..... 8 mph

Vehiclie... PLS truck

Date...... May 20, 1982

Note...... HHA of PLS truck, patsenger (seat)
Third-oct..ve bands with greatest Durations of WBV exposure
weighted RMS accelevations (m/s?) before reaching ISO limits*

(given in hours:minutesg)
X: Longitudinal

(Fz) actual weighted COMFOPRT FATIGUE HEALTH
63.50 0.0000 0.0000 0:01 0:01 0:01
50.40 0.0000 0.0000 0:01 0:01 0:01
40.00 0.0000 0.0000 0:01 0:01 0:01
31.75 0.0000 C."000 0:01 0:01 0:01
25.20 0.0000 G.0000 0:01 0:01 0:01

Y Trangverse

(Hz) actual weighted CCMFORT FATIGUE HEALTH
6€3.50 ¢.0000 0.0000 0:01 0:01 0:01
50.40 0.0000 0.0000 0:01 0:01 0:01
40.00 0.0000C 0.0000 0:01 0:01 0:01
31.7% 0.0000 ¢.00720 0:01 0:01 0:01
25.20 0.0000 0.0600 0:0° 0:01 0:01

Z: Verticel

(Hz) actual weighted COMFORT FATI1GUOE HEALTH
Z2.00 1.8500 1.3081 0:01 0:438 2:46
4.00 0.4800 0.4800 0:34 4:26 112.:30
3.17 0.4500 0.4006 0:51 5:46 14:30
6.35 0.2800 0.2800 1:42 9:26 22:37
1.00 0.5600 0.280C0 1:42 9:2¢6 22:37
* Internaticnal Standards organ:zataon IS0 263:. Comtore ... keduced corfort hboundary
Fatigm ... Fatidgue-decreased proticiency Loundory
Health ... Health and safety exposure limit

B4




HSEL. Healti and safety exposure lumit X. Longitudinal - . -
FDOPB Fatigue-decreased proficiercy boundary Y. Transverse RlJN 40 P sedt
RCB- Raduced comtart boundary 7 v
RMS Vibration RM.S. accaleration (m/c2) ertical May 20, 1992 PLS truck
Exposure: 10h Om lrcB IFOPB HSEL
. T o H ’ T R U A L TR RN ML TR
! | [T SN YRR S YU [ S WD F G S S | ST [ UGN Sy B P S |
1 (Hz) RMS /FDPR = v === ‘ﬂ‘—T_W‘T# B i Kb B s e s Sk S
b X ©0.007/0.191 :
N 1.00 v 0.00/0191
: Z 056/0536 3 |
X 0.00/0.121
. 1.26 Y 000/0.19%
Z 0.0570.477
X 0.00/0.191
1.89 v ooo0/0a9:
. 2 0.27/0.428
B X Q00/0191
: 2.00 vy 000/0.191
2 1.85/0.37%
) X 000/0 3241
I8 2.52 Y 00070241
Z 0.24/0.338
X 000/0.303
: 3.17 Yy 0.00/c303
Z 0.45/0.301
X 0.00/0.383
- 4.0') Y 000/0.383
Z 048/0.268
; X 0.00/0.482
. 5.04 v 000/0482
Z 0.18/0.268
_ X 0.00/0.808
6.35 Y ¢.o0/00608
2 0.28/0.268
- . X 00070760
1.94 A S CRVIVIVR Ry ] 1Y)
Z 0.20/0.268
X 000/0957
12,00 +« 000/03957
Z 015/0335
X 0.20/1.206
12.60 v 000/1.206
Z 01670422
X Q.00/1519
15.87 v o0920/1818
Z 0.18.0.531
%X 000/1914
2000 v oo00/1914
7 0.14/0670
X 00072411
25.20 v oo00s2.411
e Z 016/0844
H X 0.00/73.038
31.75% Y 00073038
Z 010/1063
X 0.00/3.627 |
44.00 v ooor3827 |
2 00771340
. X 00074823
: 50.4C ¢ 000/ 823
' z 008 888
13
¢ X 00C 6076
i * 63.50 v o000 6076
: * 0n§,227
i 01 1.0 RMS/FDPB ratio 10.
! i — — Uy S [ U Sy S S U G U [ WURINUES [ ST SN S PO
.! l-mar 3 'Y 04 T - - ST TYTYT O T T T T TYTTY ST T T T 1T T T ST
I -20 -10 ] {decitlels) 10 20
Cour s =4 A T
Spex 3 et
Nzt e THA ol 1.8 truck. passonger (seat




USAARL summary of analyzis
per I30-2631* guideline on
whole-body vibration (WBV)

RUN-40 D-Beat

17-MAY - 94 13:19.06

Sensor.... D-sgeat

Course.... #4 APG
Speed..... 8 mph
Vehicle... PLS truck
Date...... May 20, 1992
Note...... HHA of PLS truck,

driver (seat)

Third-octave bands with greatest

weighted RMS accelerations (m/s?)

X: Longitudinal

Durations of WBV exposure
before reaching ISO limits*
(given in hours:minutes)

(Hz) actual weighted COMFORT FATIGUE HEATLTH
63.50 0.0000 0.0000 0:01 0:01 0:01
50.40 0.0000 0.0000 0:01 0:01 0:01
40.00 0.0000 0.0000 0:01 0:01 0:01
31.75 0.0000 0.0000 0:01 0:01 0:01
25.290 0.0000 0.0000 0:01 0:01 0:01

Y: Transverse

(Hz) actual weighted COMFORT FATIGUE HEALTH
63.50 0.0000 0.0000 0:01 0:01 0:01
50.40 (.0000 0.000Q0 0:01 0:01 0:01
40.00 0.0000 0.0000 0:01 0:01 0:01
31.75 0.0000 0.0000 0:01 0:01 0:01
22.20 0.C000 0.0000 0:01 0:01 0:01

Z: Vertical

{Hz) actual weilghted COMFORT FATIGUE HEALTH

2.00 2.1100 1.4920 0:01 0:36 2:15

4,00 0.3200 0.3200 1:22 7:52 19:23

1.00 6.610C 0.3050 1:29 8:23 20:.2

G.3% €.2900 0.2900 1:37 9:00 21:40

3.17 0.32109 .2760 1:45 9:37 23 20
* Jiternational S$tandavas Organizalion IS0 26131 Comfort .. Reduced comfor' =oundary

Fat.que ... Fa.u:gue-decreasca proficien~y ocindary
Health . Health and satcety exposure limgs

e o 2 R

-




HSEL: Health and satety exposure hnat X: Longtudmal - -
FOPB: Fatgus derreased prohiciency boundary RUN 40 D Seat
RCB: Pepduced comtort boundary

RMS: Vibrauon R.M.S. accelaration {m/s2) Z Verucal May 20, 1992 PLS truck
Exposure: 10h Om lnca IFore HSEL

Y- Transverse

‘Hz) RMS / FOPB }__J TS DO R T T

0.0070.151
1.00 000/0.191

0.61/0.536

d-L— oL )
- 1'1

0.00/0.131
00/0.1N
0570.477

1.26

1.59

NCX N<Xx N<X

2.00

0.00/0 241
G 00/0.241
0.22/0.338

2.62

N<<xX N<X

0.0070.303
0.00/0 303
0.31/0.301

3.17

N < %

0.00/0.383
0.00/0.383
0.32/0.268

4.00

0.00/0.482
0.00/0.482
0.21/6.268 - . o

5.04

N<Y N<X

0.00/0.608
0.00,0.608
0.29/0.268

€.35

N <

7.24

10.00

12.60

.00/1.819
0.00/1.519
0227053

15.87

NCX MN<X N<X N<K

0.00/1 914
00071914
01670670

20.00

N< >

000/2.411
00072441
019/0. 844

25.20

N <X

0.00/3.038
C.00/3.038
0.11/1.043

31.75

N <X

000/3827
000/3.827
00771340

40.00

N < x

000 /4825
0.00/4B23
0.08/% 688

50.4GC

N X

000/6076
00C/6076
Q052127

63.50

N <X

Q. 1.0 RMS/FDPB ratio 10.
17 MAY 54 1319.06 [ 1EF oreap o F=Foaog el it o T R L e O

-20 -10 0 {deciBels) 10 20
Course: #4 APG
.‘5‘peed : 3 mph

Nnt.e HHA of PLS truck, driver (seat)
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USAARL summary of analysis

per ISO-2631* guideline on RUN-43 P-seat H
whole-body vibration (WBV) ;
17-MAY-94 13-19:08
Sensor.... P-seat .
Course.... #4 APG
Speed. .. .. 13 mph
Vehicle... PLS truck .
Date...... May 20, 1992
Note...... HHA of PLS truck, passenger (seat)

Third-octave bands with greatest

Durations of WBV eXposure

weighted RMS accelerations (m/s?) before reaching 1SO limits*
(given in hours:minutes)
X: Longitudinal
(Hz) actual weighted COMFORT FATIGUE HEALTH
63.50 0.0000 0.0000 0:01 0:01 0:01
50.40 0.0000 0.0000 0:01 0:01 0:01
40.00 0.0000 0.0000 0:01 0:01 0:01
31.75 0.0000 0.0000 0:01 0:01 0:01
25.20 0.0000 0.0000 0:01 0:01 0:01 .
Y: Transverse
(Hz) actual welghted COMFORT FATIGUE HEALTH
63.50 0.0000 0.0000 0:01 0:01 0:01
50.40C 0.0000 0.0000 0:01 0:01 0:01
40.00 0.0000 0.0000 0:01 0:01 0:01
31.75 0.0000 0.0000 0:01 0:01 0:01
25.20 0.0000 0.00CQ 0:01 0:01 0:01
Z: Vertical
(Hz) actual weighted COMFORT FATIGUE HEALTH
4.00 1.2800 1.3800 0:01 0:42 2:32
3.17 1.0400 0.95258 0:01 1:35 4:39
2.00 0.8200 0.5798 0:22 3:20 8§:57 =
5.04 0.550C 0.5500 0:28 3:38 9:37 X
6.35 0.4300 0.4300 0:44 5:13 13:15 o

* International Standards Organization 150 2631:

8s

Comfort ... Redured comfort boundary

Fatiguce ... Fatiguc-decreased proficiency boundary

Health . Health and safery exposure }limt




HSEL:
FDPB

RCB-

AMS:

(Hz)

1.00
1.26
1.59
2.00
2.52
3.17
4.00
5.04
6.35
7.94
10.00
12.60
15.87
20.00
25.20
31.75
40.00
50.40

63.50

—d e - i
17-MAY-34 13:11908 [ b e (it S e St R e i B S Bt B S

Exposure: 10h Om —JRCB |Fors [HsEL
l_.LJ;l‘IJJI‘J,_J_.JI- V

Health and satety exposure hmit X. Longitudinal - -
Fatigue-decreased pruficiency houndgary Y' Transverse RUN 43 P seat
Reduced comfort boundary

Vibration R.M.S. accelerauion (1n/s2) 2. verucal May 20, 1992 PLS truck

AMS / FDPB

000/01:
0.007/0.191
0.32/0.536 : 1L

[ TEVERT SR [ SR S SR TN [ G G RN [N SN S [ W GG |
T 1 T i =T T T T 1 ST T 1]

N < X

0.00/0 191
0.00:0.191
G.03/0.477

0.00/0.19n
000/0191
0.12/0.425

N<XX N<XX

0070.191
.82/0.373
.007/0.241
0070241
.40 /0338

070.303
0 /0.303

[s X o]

MY NCX N<X NN N<X

N< X

000/Q 760
0.00 r0.760
0.31/0.268

0.00/0.957
0.00/0.957
0.23/0.335

0.00 /1 206
0.00/1.206
0357/0.422

N<X N<X N<X

000/1.513
00071519
0.29/0531

N < »

000/1914
C00/1914
0.14 /0670

N x

0.00/ 1411
000/2411
0.14/0.844

N<X N<X N<CX

N < X

N X

— . [ RSP [T RS G0 R
TCT Y ST T Y Ty T T Tty oy T T )

{deciBels) 10 20

Course: #4 ARG
Speed: 13 mph
Note: HHA of PLS truck, passenger (seat)

89

.0 RMS/FDPB ratio 10.
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USAARL summary of analysis

per ISO-2€631* guideline on RUN-43 D-geat
whole-body vibration (WBV)
17-MAY-94 13:19:08

Sensor.... D-seat

Course.... #4 APG

Speed..... 13 mph

Venicle... PLS truck

Date...... May 20, 1992

Note...... HHA of PLS truck, driver (seat)

Third-octave bande with greatest
weighted RMS accelerations (m/s?)

Durations of WBV exposure
before reaching ISO limits*

(given in hours:minutes)

X: Longitudinal

(Hz) actual weighted COMFORT FATIGUE HEALTH
63.50 0.0000 0.0000 0:01 0:01 0:01
50.40 0.0000 0.0000 0:01 0:01 0:01
40.00 0.0000 0.0000 0:01 0:01 0:01
31.75 0.000C0 0.0000 0:01 0:01 0:01
<5.20 0.0000 0.0000 0:01 0:01 0:01
Y: Transverse

(Hz) actual weighted COMFORT FATIGUE HEALTH
€3.50 0.0000 0.0000 0:01 0:01 0:01
50.40 0.0000 0.0000 0:01 0:01 0:01
40.00 0.0000 0.0000 0:01 0:01 0:01
31.75 6.0000 0.0000 0:01 0:01 0:01
25.20 0.0000 0.0000 0:01 0:01 0:01
Z: Vertical

(Hz) actual weighted COMFORT FATIGUE HEALTH
4.00 1.3700 1.3700 0:0l1L 0:44 2:34
5.04 1.0000 1.0000 0:01 1:22 4:09
3.17 1.0000 0.8902 0:01 1:40 4:56
€.35 0.6400 0.6400 0:16 2:53 7:50
2.00 0.690¢C 0.4879 0:33 4:20 11:15
* International Standards Organization IS0 2631: Comfort ... Reduced comfort boundary

Fatigue ... Fatigue-decreased proficiency boundary
Eealth . Health and safety exposure Jimit

91




HSEL: Haalth and sately exposure imit X Longitudinal
FDFB: Faugue-decreased proticiency boundary Y Transverse RUN'43 D-Seat
RCH: Reduced comtort houndary

RMS: Vibration A.M S accelerstron (m/fs2} Z: Vorucal May 20, 1992 PLS truck

Exposure: 10h Om [Foes IHSEL

(HZ) RMS 7 FOPB } A=t et —JAJI S 1 = . T ‘r:“z:[_‘_L'rﬁ
0.00/0.191%

0.60/0.191
0.33/0.536

1.00

N < x

Q.00 /0.191
0.C0 /019
0.03/0.477

. 1.26

N < x

0.00/0.191
0.03/0.1%1
0.10/0.425

1.59

N

0.00/0.191
0.00/0.1%1
0.69/0.379

2.00

N <X

0.00/0.241
0.00/0.241
0.38 /0.338

2.52

0.00/0.303
0.00/0.303
1.00/0.301

N x N =< X

3.17

0.00/0.383
0.60/0.383
1.37/0.268

4.00

N < x

0.00 /0482
0.00/0.482
1.00/0.2€8

5.04

N <X

0.00/0608
0.00/0.¢€08
0.64 /0.268

6.35

N < X

C.C5 /0.766
0.00/0.760
0.36 /0.268

7.94

N <X

0.00 7/0.557
000/0.957
0.29/0.335%

10.00

N < X

000 /1.20¢
0.00/1.206
0.28 70.422

12.60

N < X

0.00/1.513
0.00/1.819
031/0.5N

15.87

N < X

0.00/1914
000/1914
0.18/0670

20.00

.00/24M
.00/2.41
19

25.20

31.75

N<X N=<X N>

40.00

No=C X

50.40

N X
co
(=1
(=}
-~
o
@™
N
w

010/1.688

1.00/6076
0006076
0.07 72127

N 63.50

N < x

0.1 1.0 RMS/FDPB ratio 10.
17-MAY 94 13 19:08 } S AT

P ROV R W SR R [V SR [ W S W |
I S e § _I A T T _' ™ "'ﬁl TTTOT T —I T STTT _' T Tyt TTTT "‘
]

{deciBels) 10 20

e s

Course: #4 APG
Speed: 13 mph
Note: HBA of PLS truck, driver (seat)
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USAARL summary of analysis
per IS0-2G631* guideline on RUN-45 P-geat
whole-body vibraticn (WBV)

17-MAY-54 13:19:09

Sensor. ... P-seat
Course.... #4 APG
Speed..... S mph
Vehicle... PLS trurk .
Date...... May 20, 1992
| Note...... HHA of PLS truck, passenger (seat)
Third-octave bands with greatest Durations of WBV exposure
weighted RMS accelerations (m/s?) t~fore reaching ISO limits*

{yiven in hours:minutes)
X: Longitudinal

(Hz) actual weilghted COMFOR™T FATIGUE HEALTH
63.50 0.0000 0.0000 0:01 0:01 0:01
50.40 0.6000 C.0000 0:01 0:01 0:01
40.00 0.0000 0.0000 0:01 0:01 0:01
31.75 0.0000 0.0000 0:01 0:01 0:01
25.20 0.0000 0.0000 0:01 0:01 0:01

Y: Trangverse

(Hz) actual weighted COMFORT FATIGUE HEALTH
63.50 6.0000 0.0070Q 0:01 0:01 0:01
50.40 0.00060 0.0000 0:01 0:01 0:01
4G.0GC 0.0000 0.0000 0:01 0:01 0:01
31.75 0.0000 0.0000 0:01 0:01 0:01
25.20 0.0000 0.0000 0:01 0:01 0:01

Z: Vertical

(liz) actual weighted COMFORT FATIGUE HEALTH

2.00 1.5200 1.0748 0:01 1:13 3:45

3.17 0.6500 0.578¢ 0:22 3:21 9:00 .
4 .00 0.5300 0.5200 0:30 3:49 10:07

.35 €.2400 0.2400 2:12 11:33 27:10

2.52 0.2900 0.2302 2:20 12:11 28.3%2 .
* International Standards Organization IS0 2631 Comfort ... Reduced comfourt houndary

Faligue . . Falague-decreased profaciency boundary

Healtlh ... Healvh and safety exprgure limat




HSEL.
FDPA:
RC8:
AMS:

Exposure: 10h Om

(Hz)

1.00

1.26

1.59

Z.00

2.52

3.17

4.00

5.04

o
W
[4)]
N <X

16.00
12.60
15.87
20.00
2£.20
31.75
40.00
50.40

63.50

1 . i
17-MAY 94 131909 T v _‘11'“1’1'1;|

Haglth ang safety exposue hmit X Lnangitudinal - -

Fatigus decreas 1d prof:ciency boundary Y- Transverse RUN 45 P seat
Reducad comfort houndary 7 v \

Vibraton RM.S. accsleration ‘mis2) May 20, 1992 PLS truck

!
iRCB [Fopa IHsEL

. i

RMS / FOPB }4—’~~L-’—’-—-’,——‘—'—4—'--‘—~1—4 s A ‘—J—l—i—,_lzligzii fl;lr#i,—l Al

b S L
1] T T =TT

0.00/0191
0.00/0.191
0.30/0.536 . :

0.00/0.13
0007/0.191
0.03/0.477

NaX N

0.00/0 191
0.00/C191
0.22 /0425

000/0..91
0.00/0°9
1.52/0.379

0.02/0.241
0.00/0.241
0.2970.338

0.0u 10.303
0.00/0.303
065/0.30

000 /0383
0.00/0383
0.53/0.268 Co Pt

N N<X N<X MN<2x NLX

C.00 /0482
00C /0482
0.19/0.268

N <X

N<X N X

0.0071.206
0.18 /0.422 Loom

N < X

000/1619
0.00 /1519
01570560

C00/1914
Co0/1914
0030670

N<X N<X

0.CO/24M1
0.00/24a11
0.11 /10.644

N X N < X
ooco
2
588
222
(&)
o
[~
(-]

N < x

0.00/$.076
0.06/2127

N<xx N<X

(VI 1.0 RMZ/TDPB ratio 10.

—t1 1 [ I S
- TYTr Y TOTTY ] YTTYTT O 7Ty T
-20 -10 o (deciBels) 10 20

Course: #4 APG
Speed: 9 wmph
Note: HHA of PLS truck, passenger (scat)
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USAARL summary o:i .nalysis

pexr I50-2631* guideline on R --45 D-geat
whole-body vibration (WBV) -
17-MAY-94 13:19:09

Sensor.... D-seat

Course.... #4 APG

Speed..... 9 mph

Vehicle... PLS truck .

Date...... May 23, 1992

Note...... HHA of PLS truck, driver (seat)

»

Third-octave bands with greatest Durations of WBV exposure
weighted RMS accelexations (m/s?) before reaching ISO limits*

{(given in hours:mirutes)
X: Longitudinal

(Hz) actual weighted COMFORT FATIGUE HEALTH
63.50 0.0000 0.0000 0:01 0:01 0:01
50.40 0.0000 0.0000 0:01 0:01 0:01
40.00 0.0000 0.0000 0:01 0:C1 0:01
31.75 0.0000 0.0000 0:01 0:01 0:01
25.20 0.0000 0.0000 0:01 0:01 0:01

¥Y: Transverse

(Hz) actual welghted COMFORT FATIGUE HEALTH
63.50 0.0000 0.0000 0:01 0:01 0:01
50.40 0.0000 0.0000 0:01 0:01 0:01
£0.00 0.G6000 0.0000 0:01 0:01 0:01
31.75% 0.0000 0.0000 0:01 0:01 0:01
25.20 G¢.0000 0.0000 0:01 0:01 0:01

Z: Vertical

(Hz) actual welghted COMFORT FATIGUE HEALTH

2,00 1.4300 1.0112 0:01 1:22 4:05

3.17 0.7100 0.6321 0:18 2:56 8:00

4.00 0.63092 0.6300 0:18 2:57 8:00 ’

7.94 0.3100 0.3100 1:25 8:12 23:00

6.35 0.2800 0.280¢C 1:42 9:26 22:37 .
* International Standards Organization 150 2631- Comfort ... Reduced comfort boundary

Fatigue ... Fatigue-decreascd prouficiency boundary

ticalth ... Health and satety exposure limit




HEEL:
FDra:
RCAB:
RMS:

(Hﬂ

Hio AT

w e

o
-

BT

Lha

o, T,
AR
R SN

£ <

maF
g

oy wiilll
st -

&
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Exposure-

1.00
R 1.26
1.59

2.00

4.00
5.04
6.35
7.94

10.00
12.60
15.87
20.60
25.20
31.75
40.00
50.40

* 63.50

17-MAY.94 13:190%

Health and sately exposure hmit
Fatigua-decreased proficiancy Lo indary
Reduced comfort beundary

Vibrauon R.M.S. acceleration (m/s2)

10h Om

RMS / FOPB

x:
Y:
: Vertical

Lony tudinal
Transverse

RUN-45%

May 20, 1992
|Fope IHSEL

D-seat
PLS truck

ol J_l.__l_L_._J ISR |

0.0C/0.191
0 N0 /019
€.32/0.536

0.00/0.191
0.00/0.191
0.03/0.477

N> N-Cx

0.00/0.191
0.00/0191
0.21/70.425

0.00/0.1
0.00/0 131
1.43/0.379

000/0.241
0.00/0.241
0.30/0.338

0 00/0.303
0.00/0.503
0.71/0.301%

0.00/0 957
0.03/0.957
0.19/0 335

0.00/1.206
000/1.206
€.20/0.422

0.00/1619
0.00/1.519
0.18/053

000/191a
00371914
009/0.670

C.00 /2411
Q00/2.411
013/0844
0.00/3.038
0.00/3.038
0.13/1.063

0.00/3.827
0.00/3827
0.03/1.340

NCX NLX NaCX N<X N<X N<X N<SX MN<X NLX NSXX N<X N<X N<X N<X N<XX

000/4.823
000/4823
0.08/1688

N < ¢

0.00/6.076
00016076
0.06/2.127

N <

01
l.

i e e e s i |

1.0
[ S—

RMS/FDPB ratio

RN S

10.

—i U W |

-20

Course:

Speed:
Note:

i —— —
i B e Lo i ‘—T_T_f_f—[_'f—f_ﬂﬁ i ‘l e "‘T—l_—] _l‘r_l—'(—']ﬁ = 17"1 _Y“‘[’T— L (AL S B St |

-10 (0] {deciBels) 10 20

#4 APG
¢ mph

HHA of PLS truck, driver (seat)
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